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The purchase of Tret-O-lite time-proven dehydrating reagents, backed by the know-how of 
experienced Tret-O-lite field engineers, is an investment in smooth, trouble-free dehydrating 
operations. The low cost of Tret-O-lite efficiency and service is more than offset by low cuts that 
always meet, or better, pipe-line specifications, minimum tank-bottom accumulation, and the 
advantage of selling in the highest possible gravity range. Don’t consider the cost of dehydration 
as a production expense — think of it as an investment in trouble-free operations. 
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Paley Report Suggests U. S. Oil Policy 


te Paley Group report, 16 months in the making, is being studied with great interest 
by the petroleum industry. The section on oil and gas is part of an over-all study made 
by the President’s Materials Policy Committee, headed by William S. Paley, on the 
long range aspects of the nation’s materials problem. Covering, as they do, require- 
ments of the next quarter of a century, the findings are of extreme significance. 


As a basis for what is to follow, the report points out the unquestioned fact that 
demand for oil products can be expected to increase steadily during the next 25 years. 


It is estimated that during this period consumption will double in the United States, ' 


triple in Europe, and quadruple elsewhere. Demand for oil by peoples of the free world 
was approximately 10,000,000 barrels a day in 1950; it will apprach 27,000,000 
barrels a day in 1975. 


This tremendous increase in demand can be met, but there should be some shift 
in the emphasis on where the oil is produced, according to the Paley Group. Presently, 
the United States with less than 30 per cent of the world’s reserves is producing about 
half of the world’s oil. Although oil is being discovered in this country more rapidly 
than it is being produced, the belief is expressed that somewhere along the line the 
continued iticrease in production will have to reach a peak and begin to decline. For 
this reason it is considered good economics for the United States to turn more and more 
to imports to meet the growing demand. At some point, also, it may advisable to sup- 
plement with liquid fuels derived from oil shales and produced synthetically. In the 
matter of oil shales, the recommendation is for the federal government to give limited 
aid to private concerns for construction of small-scale commercial plants for production 
of oil from shale, with the view of gaining technical knowledge that can be used later 
when utilization of shale deposits may become essential. 


An “underground stockpile” of semi-proved oil deposits that could be drilled as 
rapidly at not too great expense in case of emergency also is suggested. This policy is 
advocated in lieu of wildcatting, which, during the last war, was shown to have its 
shortcomings. New oil, it was found then, could not be acquired as easily or as cheaply 
by wildcat drilling as by drilling additional wells in known fields. Off-shore lands are 
considered a means of providing this “underground stockpile.” The recommendation 
is made that, regardless of whether these lands shall finally be declared state or fed- 
erally owned, wide spacing of wells and limited withdrawals should be required, thus 
prolonging the productive life of the off-shore pools and providing proved areas of 
reserves that would lend themselves to rapid drilling in event of another war. 


A vital part of any “reserve capacity” program, of course, would be the necessity 
for assuring corresponding standby refining and transportation capacity, otherwise 
the crude product could not be transformed into the refined product as quickly as 
would be required. This policy, too, is recommended. 


These are some of the points discussed by the voluminous report made by the 
Paley Group. Generally speaking, the petroleum industry is found to occupy a favor- 
able position. There may be some differences of opinion regarding certain of the com- 
mittee’s conclusions. Nevertheless, deserving consideration should be accorded the 
report as a whole, because quite conceivably it may provide the basis for poliev dis- 
cussions between government and the petroleum industry for the next 25 years.—F.H.L. 
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FORGED STEEL 


FITTINGS 


Screw-End and Socket-Weld Types 


Since Watson-Stillman engineers first developed their special line of 
forged steel fittings to meet the service conditions of the Petroleum 
Industry, the W-S double-diamond trade-marked fitting has been iden- 
tified with longer, more dependable life and lowest per-year cost in all 
phases of the industry’s operations. 


Precision-machined from solid drop-forged steel bodies, Watson-Still- 
man fittings are much less subject to unscheduled outages than fittings 
made from other materials or by other methods of fabrication. Being 
stronger, they are much smaller and lighter . . . bringing economies in 
weight and space all the way down the line. Their denser, tougher 
metallic structure is more resistant to corrosion, vibration, shock, and 
all types of stresses—including internal pressure and creep—than other 
types. 

Yes, there are many reasons why W-S double-diamond fittings are pre- 
ferred by all industries. Want more information? See your Watson- 
Stillman distributor or write direct. 


* Stronger ¢ Smaller ° Lighter ¢ Tighter 
¢ More Uniform * Lower Service Cost 
SOLD THROUGH LEADING DISTRIBUTORS ... EVERYWHERE 


WATSON -STULMAN 
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ROSELLE, NEW JERSEY 
Designers and Manufacturers of Forged Steel Fittings, Hand Pumps, Jacks, Wire Rope Shears, Pipe Benders and Hydraulic Equipment 
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Market Capacity for Organic Chemicals 
Interesting indeed are the figures shown in the 


fall of 1951 by P. S. Keith and J. H. Arnold, re- 
searchers, of the quantities of oxygenated chemicals 
producible from one or more Hydrocol units, one 
process for synthesizing fuels from natural gas via 
the Fischer-Tropsch synthesis. Their figures show — 
and they know probably as much about the field as 
any living men, much more than most men — that 
the production of 100,000 bbl per day of fuels (all 
kinds) by synthesis will yield 838,000,000 lb of 
ethanol -— ethyl or “grain” alcohol — while the esti- 
mated production of this material from all sources 
in 1948 was 980,000,000 Ib. 

By simple arithmetic it is determined that synthe- 
sis of about 120,000 bbl per day of synthetic fuels 
will yield enough of this alcohol to glut the market. 
and eliminate from that picture all other sources of 
ethyl alcohol. If chemicals from these synthetic 
processes such as Hydrocol or Synthol are to be con- 
sidered as byproducts they must take a nuisance 
value status and therefore could be expected to sell 
for prices lower than such materials from other 
sources could be manufactured, with disastrous re- 
sults to present chemical industry. 


Similarly, acetone production from the synthesis 
of 100,000 bbl of fuels per day — requiring 500 bil- 
lion cubic feet of natural gas per year — would be 
245,000,000 lb per year; synthesis of twice that 
much fuel, a “drop in the bucket” in our domestic 
fuel requirements, would make 490,000,000 lb an- 
nually, or more than our entire acetone production 
from all sources, which was 480,000,000 Ib. in 1948. 
Yet again, acetic acid in the amount of 346,000,000 
lb per year would be produced while synthesizing 
the 100,000 bbl of fuels per day ; consequently, when 
making 120,000 bbl of fuels daily the byproduct 
acetic acid would equal 1948's acetic production 
from all other sources. By the same calculation it 
would require the synthesis of about 300,000 bbl per 
day of fuels to saturate the acetaldehyde market, our 
production of the latter being 440,000 lb in 1948. 
For some other chemicals the production is consid- 
erably smaller and would endanger the market price 
structure only with the production of much greater 
quantities of those synthetic fuels. 

The point of these quantities is to indicate what 
may be expected, and how soon, in the event of 
embarkation on a huge synthetic fuels program such 
as is urged by certain officials in the present Federal 
Government. In recent Bureau of Mines estimates 
more than 50 per cent of the total income from the 
synthetic fuels projects is accredited to chemicals, 
a position which has led the National Petroleum 
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Council to state that it is evident that this plant is 
more of a chemical venture than a synthetic liquid 
fuels project. 

In either case, what happens when an overproduc- 
tion of chemicals results? The market is glutted, the 
prices drop, and the byproduct chemicals from fue! 
synthesis, being distress products having mainly 
“nuisance value” — if they are still considered by- 
products — can undersell the materials made from 
other sources, can hold what market outlet there is 
but at greatly reduced prices. Consequently th 
return from this source approaches the vanishing 
point, so net cost of fuels rises, while private in- 
dustry is “pinched out” of its market. Even if we 
accept for discussion purposes the Bureau estimates 
of total fuel cost, much lower than those of industry, 
the cost reduction from chemical sales must be large 
to make this fuel competitive. And even the Ebasco 
estimate of 27.1 cents per gal for fuels must be 
more than half written off by chemical proceeds to 
be competitive. At NPC’s 41 cents the situation pat- 
ently becomes impossible.—A.L.F. 


Texas’ Gas Gathering Tax 


District Judge Jack Roberts at Austin has de- 
clared the Texas gas gathering tax, enacted by the 
last session of the legislature, to be unconstitutional. 
Immediately Texas’ attorney general, Price Daniel. 
announced that the ruling would be appealed and 
carried all the way to the United States Supreme 
Court if necessary. The decision was in the case of 
the Michigan-Wisconsin Pipe Line Company, but 
also applies to the Panhandle Eastern Pipe Line 
Company and the Amarillo Oil Company, Judge 
Roberts said. 

The presiding judge asserted that he considered 
the tax constitutional on gas gathered for intrastate 
commerce and on certain combinations of intrastate 
and interstate operations, but not on gas moving 
exclusively for out-of-state use. As the legislature, in 
writing the law, stated in effect that the constitution- 
ality of the entire law depended on the constitution- 
ality of each and all of its parts, Judge Roberts ruled 
that the entire law was invalid. 

The tax is for 9/20 of 1 cent per 1000 cu ft of gas 
gathered from the ground, and was expected to pro- 
vide the state with a revenue of $14,000,000 a year. 
Some pipe line companies have been paying the tax 
without protest, other have been fighting it in the 
courts. Fifty-nine suits have been filed since the law 
went into effect last September. 

Because of the many millions of dollars involved. 
the results of this legal skirmish are being watched 
with great interest by all gas pipe line companies 
whose systems originate in the state of Texas.— 


F. H. L. 
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Since oil was discovered here in 1889 production has 


been found in such a variety of traps that there is 


.no doubt this is another great AREA OF PROMISE 
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Lonely wealth of the Powder 
River Basin is pictured on the 
preceding page. This is the 
Meadow Creek area in John- 
son County (No. 7 on the map), 
looking eastward into the ba- 
sin. Pine-covered hills in the 
background are in Fort Union 
formation. On horizon are 
Pumpkin Buttes (Wasatch and 
White River formations) where 
recent uranium discoveries 
were made. 


Tux Powder River Basin occupies a 
large part of northeastern Wyoming and 
extends into the southeastern part of 
Montana. It takes its name from the 
famous Powder River which flows north- 
ward, draining the western portion of 
the basin. 

The basin is bounded on the east by 
the broad arch of the Black Hills; on 
the west by the more precipitous slopes 
of the Bighorn Mountains; and on the’ 
south by the Laramie Range. It is nearly 
a topographic, as well as a structural 
basin. The central part of the basin is 
a great expanse of rolling grassland in- 
termittently broken up by badland 
topography along the major drainages. 

There are more than two score oil and 
gas fields in the Powder River basin, 
with oil exploration dating back to the 
late 1800’s. The past several years have 
secn an accelerated exploration pro- 
gram and the resulting discoveries have 
established the area as one having tre- 
mendous potentialities. 


Stratigraphy 

The stratigraphy of the Powder River 
Basin is rather complex. There are many 
north-south and east-west changes in 
lithology, time-span, and thickness, and 
precise correlations from one part of the 
basin to another are sometimes difficult. 
The knowledge of the stratigraphy is 





The Author 





W. E. West, Jr., is a consulting ge- 
ologist in Casper, Wyoming. He is a 
native of Wyoming, and a graduate in 
geology from the University of Wyo- 
ming in 1948. He worked as a geolo- 
gist for Continental Oil Company for 
three years in the Rocky Mountain area 
establishing his own office in 1951. 
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OiL AND GAS FIELDS OF POWDER RIVER BASIN. 
See opposite page for descriptions of fields. 





















largely limited to exposures and well 
sections on the margins of the basin. 
There are only a handful of deep tests 
in the Tertiary-covered interior part of 
the basin which comprises some three- 
quarters of the total basin area. 

Over this tremendous area then we 
have only a limited knowledge of the 
stratigraphy. The next few years will see 
many deep tests drilled in the Tertiary- 
covered areas, and with these tests will 
come solutions to the many stratigraphic 
problems. 


Paleozoic Stratigraphy 


Cambrian. The greatest thickness of 
Cambrian rocks occurs along the north- 
ern part of the Bighorn Mountains. The 
name Deadwood is applied to the se- 
quence comprised of a basal sandstone 
200 ft thick, a middle shale section 600 
ft thick, and an upper limestone unit 
100-200 -ft thick. This 1000-ft section 
represents Upper and Middle Cambrian 
time. The name, Flathead, may be ap- 
plied to the basal sandstone, the name, 
Gros Ventre, to the middle shale unit, 


and the name, Gallatin, to the upper 
limestone. 

The southern Bighorns has a very 
similar Cambrian section about 900 ft 
thick. To the south, however, on Casper 
Mountain, the Cambrian has thinned to 
90 ft. The name Deadwood is used here 
for a sandstone and conglomerate se- 
quence which is probably upper Can- 
brian. 

In the northern Black Hills the type 
Deadwood section is about 370 ft thick 
and is made up of predominately sand- 
stones and shale. Thinning takes place 
southward and in the southern Black 
Hills the Deadwood is only about 60 ft 
thick. The Deadwood of the Black Hills 
is Upper Cambrian age. 

Cambrian rocks have, as yet, pro 
duced no oil or gas in the Powder River 
Basin. 

Ordovician. Ordovician rocks are 
present only in the northern part of the 
basin. The Bighorn dolomite, a masslyé, 
gray, fossiliferous dolomite is about 300 
ft thick in the northern Bighorns and 
thins to a wedge edge in the southern 
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OIL AND GAS FIELDS IN POWDER RIVER BASIN, WYOMING 
Map Cumulative production 
No.t Field Discovered Produces from as of 1-1-52, bbl Type of trap Remarks 
1 Ash Creek _1952 Shannon (?) ? 
2 Billy Creek 1923 ‘Frontier 3,218,858 MCF  Anticlinal Gas. Now depleted. 
Used for storage. 
3 North Fork 1951  Tensleep Faulted nose 
4 West Sussex 1951,52 Shannon Faulted nose 
5 Sussex 1948 Sussex, Shannon, Frontier 1,970,330 Faulted nose 
Lakota, Tensleep, Amsden . 
6 North Meadow 1950 Sussex, Shannon, Frontier 2,151,739 Faulted nose” 
7 Meadow Creek 1950 Sussex, Shannon, Frontier, 1,178,851 Faulted nose, Anticlinal 
Lakota, Tensleep 
8 Shannon 1889 Shannon 43,441 Faulted nose Abandoned 
9 East Salt Creek 1951 ~—“ Frontier, Lakota Fault 2 
10 Salt Creek. 1906 _—‘ Frontier, Lakota, Sundance, Tensleep 339,981,550 Anticlinal 
11 Sage Spring Creek, 1949 Muddy, Dakota 1,034,077 Permeability trap assoc- 
North Sage Spring Creek, 1950 iated with nose 
East Teapot 1951 
12 Castle Creek 1947 _—‘ Frontier 17,533 Anticlinal 
‘13. North Casper Creek 1925 Tensleep 9,384 Anticlinal 
14 Midway 1931 _—_‘ Frontier, Muddy, Dakota 258,448 Anticlinal 
15 Cole Creek 1938 Shannon, Dakota, Lakota 5,353,634 Anticlinal 
16 South Cole Creek 1948 Dakota, Muddy, Lakota 1,415,655 Anticlinal and Permeability 
17 +Big Muddy 1916 Shannon, Frontier, Muddy, 33,483,857 Anticlinal 
East Big Muddy Dakota, Lakota 
18 Glenrock 1950 Frontier, Muddy, Dakota 581,620 Fault and Permeability 
19 South Glenrock 1950 Muddy, Dakota 1,436,989 Permeability trap assoc- 
iated with nose 
20 +Brenning Basin 1902. White River, Dakota (?) 7,052 Permeability. Monocline Abandoned 
associated with unconformity 
21 Shawnee 1934 White River 1,337 Permeability. Monocline Abandoned 
associated with unconformity 
22 ~— Lightning Creek 1949 Sundance, Muddy 78,165 Fault 
23 Lance Creek 1918 Frontier, Muddy, Dakota, Lakota, 87,805,102 Anticlinal 
Sundance, Minnelusa 
24 ~+East Lance Creek 1919 Dakota 1,178,463 Anticlinal 
25 Little Buck Creek, 1944 Dakota, Minnelusa 3,166,021 Anticlinal 
South Little Buck Creek 
26 East Little Buck Creek 1952 Dakota Anticlinal (?) 
27. Old Woman 1947. Minnelusa 2,801 Anticlinal 
28 ~=Ant Hills, North Ant Hills  1927,48 Dakota 72,476 Anticlinal 
29 ~—- Bridge Creek 1950 Dakota 26,207 Fault 
30 Mule Creek 1919 Lakota, Minnelusa 2,372,444 Anticlinal 
31 West Mule Creek 1927. Dakota, Lakota, Minnelusa 126,563 Anticlinal 
32 Skull Creek, Mush Creek, 1919 Newcastle (Muddy) 5,937,265 Permeability, associated 
West Mush Creek with monocline 
33 —- Clareton 1950 Newcastle 92,398 Permeability, associated 
with monocline 
34 — Lodgepole 1948 Newcastle, Dakota 10,321 Permeability, associated 
— with monocline 
35 Hay Creek 1950 Newcastle 42,131 Permeability, associated 
per with monocline 
36 ~—- Fiddler Creek 1948 Newcastle 7,018,567 Permeability, associated 
very with monocline 
0 ft 37. Dewey 1936 9,248 Fault Abandoned 
sper 38 Osage, Pedro 1919 Newcastle 6,162,930 Permeability, associated 
d to ; with monocline 
' od 39 Thornton 1915 Carlisle 463 Permeability, associated Abandoned 
. with Terrace 
) $e 40 Wakeman 1919 Carlisle Monocline Abandoned 
"am- 
41 Moorcroft 1887 Newcastle Permeability, associated 
type ; with monocline 
hick 42. Rocky Ford 1909 Minnelusa Anticlinal Abandoned 
a 43 Adon 1948 Minnelusa 32,513 Anticlinal 
nace MONTANA 
slack 44 Soap Creek 1921 Amsden, Madison 206,178 Anticlinal 
60 ft 45 Hardin 1913 Upper Cretaceous . Monocline Gas 
Hills t See opposite page. 
- * Uniess cubic feet of gas is given. 
River ; 
Bighoras, A basal sandstone, 15-25 ft ft thick. Thinning takes place southward Whitewood dolomite is latest Ordovician 
are thick containing fish remains is usually and there are no Ordovician rocks pres- while the underlying shale and sand- 
of the preser!. The Ordovician rocks of the ent in the southern Black Hills nor in stone unit is Middle Ordovician. 
ssive, northern Black Hills are composed of a the entire southern portion of the Pow- The Ordovician rocks are so far non- 
it 300 Ower -equence of sandstone and shale der River Basin. productive of oil and gas in the Powder 
5 and 15-100 ft thick, the so-called “White- The Big Horn dolomite is considered River Basin. 
ithern wood shale”, and an overlying dolomite to be youngest Ordovician in age. The Silurian and Devonian. There are no 





unit, the Whitewood dolomite, about 60 


basal sandstone is probably older. The 
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Silurian rocks in Wyoming. Devonian 
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Black hills can be seen in in the distance. 


rocks are present in Western Wyoming 
but are not present in the Powder River 
Basin. 

Mississippian. Mississippian rocks are 
present all over the basin. A southward 
thinning is evident and is probably due 
to Pre-Pennsylvanian erosion. The Madi- 
son limestone is a cream, thin-bedded 
limestone having a thickness of about 
1000 ft in the northern Bighorn Moun- 
tains. It thins to 250 ft in the southern 
Bighorns and to about 150 ft in the 
vicinity of Casper Mountain. 

The Mississippian of the Black Hills 
region includes the Englewood lime- 
stone, 30-60 ft thick, overlain by the 
Pahasapa limestone varying in thick- 
ness from 300-600 ft. 

All Mississippian rocks of the Pow- 
der River Basin are considered to be 
early Mississippian in age (Kinder- 
hook and Osage). 

Though Mississippian rocks are im- 
portant oil producers in other parts of 
Wyoming, notably the Big Horn Basin, 
they have not yet produced in the Pow- 
der River Basin. 


Pennsylvan‘an. The Pennsylvanian 
rocks of the Powder River Basin exhibit 
sharp facies changes and differences in 
time-span in different parts of the basin. 
The Pennsylvanian of the Bighorn 
Mountains includes the Amsden forma- 
tion, 200 ft of red shales, sandstones, 
and cherty limestone, overlain by the 
Tensleep, 100-300 ft of white to tan, 
crossbedded, massive sandstone. The age 
of the Amsden is questionable; some 
writers preferring to call it Mississip- 
pian. Most, however, favor the Pennsy]- 
vanian classification. The Tensleep here 
is probably no younger than Des 
Moines. 


At Casper Mountain there is no Ams- 
den and the Casper formation rests on 
the Madison. The Casper is about 500 
ft thick, the lower portion being com- 
posed of alternating sandstones and 
limestones and the upper 200 ft being 
light-colored, cross-bedded sandstone. 
There is evidence that the Casper here 
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View of Fiddler Creek field, Weston County, Wyoming. 
























is younger in its entirety than the 
Pennsylvanian of the Bighorn Moun- 
tains. 

A very marked facies change takes 
place between Casper Mountain and the 
Lance Creek’ region. In the latter area 
the Pennsylvanian rocks are about 1200 
ft thick and composed largely of evapo- 
rites. The sequence is called the Min- 
nelusa formation. The Leo sands near 
the middle of the formation and the Bell 
sand at the bottom are separated by a 
succession of alternating dolomites, an- 


hydrites and red shales. Age of the 
Basal Minnelusa is thought to be Aioka 
with the upper part of the form: ion 
representing the rest of Pennsylvanian 
time. . 

The Minnelusa of the Black Hills 
ranges in thickness from 400-700 ft and 
is composed of sandstone separate by 
lesser thickness of dolomite, anhydrites, 
and red shales. 

The Pennsylvanian rocks are produc. 
tive of oil and gas in the Powder itiver 
Basin. The Lance Creek field pro:!uces 
oil from several horizons in the Min- 
nelusa formation. Until . recently, the 
Tensleep along the western margin of 
the basin had been rather disappointing, 
even. the huge Salt Creek anticline hay- 
ing only a very small Tensleep accumu- 
lation.“ However, the past year has seen 
important Tensleep discoveries at Sus- 
sex-Meadow Creek and at North Fork. 
Consequently, the Tensleep in this area 
is now regarded as being a first class 
objective. 

Permian. Permian beds are present 
all over the Powder River Basin and 
everywhere consist of a red bed facies of 
the Phosphoria formation of western 
Wyoming. Thin limestone tongues of the 
Phosphoria persist into the Powder 
River Basin. In the southern and eastern 
parts of the basin, two lime units are 
readily récognizable, the Minnikahta, 
15-40 ft thick, and the Forelle 12-15 ft 
thick, above. The two are separated by 
60 ft of red shale which is called 
Glendo. The top of the Permian is some- 
where above the Forelle in the Spear- 
fish formation. Below the Minnekahta is 
the Opeche red shale, about 60 ft thick. 
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The limestones and two separating red 
shales are remarkably persistant over 
the’ southern and southeastern part of 
the basin. The Minnikahta, at least, is 
recognizable in the Bighorn Mountains. 

The Converse sand in the Lance Creek 
area, formerly believed to be Pennsyl- 
yvanian, is now considered Permian 
Wolfcamp in age. The Converse is an 
important producer of oil in the Lance 
Creek field. 


Mesozoic Stratigraphy 


Triassic. Two names are used in the 
Powder River Basin to designate the 
Triassic red beds. The name Spearfish 
is used in the eastern portions of the 
basin and the name Chugwater, ap- 
plied over the rest of the basin. The 
lower part of this red bed sequence is 
Permian. The division between the Per- 
mian and Triassic rocks cannot be 
drawn with certainty. There is little 
lateral change in lithology throughout 
the basin, the Chugwater or Spearfish 
always being a monotonous succession 
of red shales and siltstones with fre- 
quent thin beds of gypsum. Thickness 
varies from 700 to 1000 ft in different 
parts of the Basin. 

Triassic rocks do not as yet produce 
oil or gas in the Powder River Basin. 

Jurassic. Some Lower Jurassic sedi- 
ments may be present in the basin in 
the form of the Nugget (?) sandstone 
of the southern Black Hills and the low- 
ermost part of the so-called “Basal Sun- 
dance” of the Lance Creek region. The 
middle Jurassic Gypsum Springs forma- 
tion is confined to the northern part of 
the basin. The Gypsum Springs varies 
in thickness from 12-45 ft and consists 
of gypsum and varicolored shales. The 
Sundance and Morrison formations are 
everywhere present. Both are upper 
Jurassic in age. The Sundance is marine 
and.commonly consists of 200-300 ft of 
gray to green, glauconitic standstones, 
siltstones and shales. In the southeastern 
part of the basin, a white to tan porous 
sandstone up to 140 ft in thickness and 
occurring at the bottom of the Sundance 
is called “Basal Sundance.” 

The Morrison formation overlies the 
Sundance and consists of about 200 ft of 
terrestrial deposits: variegated clays 
and shales with a few thin sandstones. 

The “Basal Sundance” is an impor- 
tant producer of oil in the Lance Creek 
field. The Sundance also produces at 
Salt Creek. 

_ Cretaceous. Lower Cretaceous rocks 
include the Lakota, Fuson, and Dakota 
of the Black Hills region and the equiva- 
lent units in the western Powder River 
Basin. (The name, Fall River, is com- 
monly applied to the Dakota of the 
Black Hills.) The lower part of the 
Thermopolis shale and the Skull Creek 
shale of the Black Hills are also Lower 

Tetaccous in age and the Lower Cre- 
taceous-Upper Cretaceous boundary is 
thus drawn at the base of the Muddy 

(New astle) sandstone. The Upper Cre- 
taceous is a sequence of sandstones and 
shales 6000-7000 ft thick. With but 
minor breaks, a marine environment 


prevailed up until Lance time, when the 
Pper Cretaceous Sea withdrew. The 
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FIG. 3. TECTONIC MAP OF POWDER RIVER BASIN. 
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subsequent terrestrial conditions per- 
sisted through Tertiary time. The Lance 
formation consists of loosely consoli- 
dated sands and dull colored clays. 
Average thickness of the Lance in the 
Powder River Basin is about 1500 ft. 

A Cretaceous stratigraphic diagram 
(Fig. 2) shows changes in facies and 
nomenclature between the west and east 
sides of the Basin. Specific characteris- 
tics and thicknesses of the various units 
may be found in references included at 
the end of this article. 


Tertiary Stratigraphy 


Over 75 per cent of the basin is cov- 
ered by Tertiary deposits. The Paleo- 
cene Fort Union formation is about 2000 
ft thick.on the west side and consists of 
fine grained sandstone, light gray shales, 
and coal beds. The Eocene Wasatch ex- 
posures comprise most of the basin’s 
Tertiary-covered area. The maximum 
thickness of the Wasatch has not been 
determined but is probably in excess of 
2000 ft. Variegated clays, drab colored 
sandstones, and coal make up the 
Wasatch. Locally occurring Eocene con- 
glomerates against the Bighorn Moun- 
tains in the Buffalo-Sheridan area are 
called, in ascending order, the Kings- 
bury conglomerate and the Moncrief 
gravel. 








The White River formation. (Oligo- 
cene) occurs along the southeast margin 
of the basin, in the Black Hills, and on 
the Pre-Cambrian rocks of the Bighorn 
Mountains. The White River is light 
colored siltstone and clay, reaching a 
thickness of at least 500 ft. 

Miocene rocks in the form of light- 
colored, poorly consolidated sands and 
conglomerate are recognized around the 
Hartville Uplift. 

Tertiary beds have not been important 
producers of gas and oil in the Powder 
River Basin. Wasatch and White River 
sediments, however, contain Uranium 
deposits at Pumpkin Buttes, in the west- 
central part of the basin, and coal! is 
mined from the Fort Union formation 
near Sheridan. 


Structure 


The tectonic map (Fig. 3) shows the 
major structural elements of the Powder 
River Basin. The structural boundaries 
of the basin coincide closely with the 
topographic boundaries: Bighorn Moun- 
tains on the West, the Laramie Range 
and Hartville Uplift to the South, and 
the Black Hills to the East. The north- 
ern structural boundary is less definite, 
but might be considered to occur some 
40-50 miles into Montana. The Bull 
Mountain syncline of South Centra! 
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FIG. 4. Southwest Powder River Basin. 
(Contoured on Dakota) 





Montana may properly be considered a 
northern extension of the Powder River 
Basin. 

The structure of the basin is rather 
simple. It is not so strongly deformed as 
are other intermontane basins to the 
west. As in the other basins, however, 
the deeper portions of the Powder River 
Basin lie next to the higher mountain 
masses—in this case, the Bighorn Moun- 
tains. The highest points on the Pre- 
Cambrian rocks in the Bighorn Moun- 
tains is 13,165 ft above sea level at 
Cloud Peak. In the deepest part of the 
basin the Pre-Cambrian rocks are prob- 
ably in excess of 11,000 ft below sea 
level. 

The northwestern flank of the basin is 
steepened and overturned. In the vicin- 
ity of Buffalo there are thrust faults 
with displacement of from several hun- 
dred feet to three miles. If there be large 
folds marginal to this. steepened area, 
they are hidden beneath Tertiary cover. 
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A large transverse feature, the Ten- 
sleep-Horn fault, separates the northern 
segment of the Bighorn Mountains 
range from a rather structurally differ- 
ent southern segment. South of the Horn 
fault, a series of en echelon folds are 
developed along the southwestern mar- 
gin of the basin. 

To the south there are a number of 
folds paralleling the Laramie Range. 
Eastward, the folds are influenced and 
associated with the Hartville Uplift. Be- 
sides the larger north-south trending 
faults of the Hartville Uplift there is 
evidence of either faulting or sharp 
flexures peripheral to the southeast mar- 
gin of the basin. The eastern limb of the 
basin constitutes a tremendous mono- 
cline. While there are a number of 
folds close to and associated with the 
Black Hills Uplift, the remainder of the 
eastern flank is without major deforma- 
tion. 

Deformation in the Powder River 


Basin took place in late Cretaceous 
time. There is evidence of deformation 
in the form of renewed uplift and re. 
gional warping in sediments of Eccene 
and Oligocene age. 


Geology and Exploration 


Early exploration was mainly con. 
cerned with the drilling of the large 
closed anticlines, and resulted in the 
early discovery of three of the basin’s 
major fields: Salt Creek, Big Muddy, 
and Lance Creek. Stratigraphic accumu- 
lations were discovered as early as 1915 
in Cretaceous sediments on the east side 
of the basin. With the exception of this 
eastern side of the basin, the search for 
oil has, in the past, involved the locating 
of structural traps. Since it lacks the 
scores of surface structures possessed 
by the Big Horn Basin, the Powder 
River Basin has not, until the past sev- 
eral years, enjoyed as intense a search 
for oil as has the neighboring basin to 
the west. There were disappointments, 
too. Many large anticlines on the basin 
margins failed to produce. While geolo- 
gists realized that the basinward folds 
had better chances of accumulation and 
were less subject to the flushing effect 
of surface waters, the basinward folds 
were simply not there to drill. Many 
geologists now share the belief that the 
folds are present but hidden by Tertiary 
beds. 

The great preponderance of oil dis- 
covered and produced has come from 
the Cretaceous. The Pennsylvanian 
rocks, extremely important oil reser- 
voirs in other parts of Wyoming were 
for many years almost unproductive in 
the Powder River Basin; Lance Creek 
having the only significant Pennsyl- 
vanian production. In 1951 Tensleep dis- 
coveries were made at Sussex and North 
Fork. With these strikes came the reali- 
zation that large Pennsylvanian reserves 
are awaiting, at least along the western 
margin of the basin. 

Equally significant has been the re- 
cent development in the southwest part 
of the basin. Permeability traps in the 
Dakota sandstone have been discovered 
on the flanks and noses of old well- 
known structures. The sand conditions 
responsible for this type of accumula- 
tion exist over a large area. The whole 
of this portion of the basin represents 
a transition zone in the Dakota with 
the sand pinching out westward. It 
seems a certainty that the Dakota pro- 
ductive area will extend westward since 
the presently productive area is sepa 
rated from the zero sand isopach by 
quite a few miles of undrilled land- 
scape. The Muddy sandstone, while 
more erratic in development, is becom- 
ing increasingly. important as an oil 
reservoir in this part of the basin. Strati- 
graphic production from the Muddy 
(Newcastle) on the eastern limb of the 
basin has been known for many years 
and the more recent extensions of these 
accumulations: have established impor- 
tant new reserves. 

The Ash Creek discovery in Sheridan 
County is important in that it estab- 
lished production in a previously unpro- 
ductive part of the basin. More than 
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A vast construction project 
nearing completion by an 
American construction com- 
pany, today was virtually. de- 
stroyed by an unexplained 
explosion. Four American 
technicians and several natives 


were seriously injured. 


Accidents like this do happen — 
frequently. When they do, contractors 
and owners face serious financial loss 
— perhaps ruin. 


That is why it is good business to 
protect your foreign interests, your 
property, your equipment and your 
liability, with sound insurance through 
the American Foreign Insurance 
Association. 


AFIA knows the complex insur- 
ance laws, regulations and currency 
problems in all countries. Its years of 
specialized experience in the foreign 
insurance field, combined with the 
great financial strength of its 24 out- 
standing American capital stock in- 
surance member companies are your 
assurances of insurance protection 
that is unsurpassed. 


Ask your agent or broker to get 
full information from AFIA on any 
specific risk. 





AMERICAN FOREIGN INSURANCE ASSOCIATION 


161 WILLIAM STREET « NEW YORK 38, NEW YORK 


CHICAGO: OFFICE: INSURANCE EXCHANGE BUILDING, 175 WEST JACKSON BLVD., CHICAGO 4, ILLINOIS 
SAN FRANCISCO OFFICE: 98 POST STREET, SAN FRANCISCO 4, CALIFORNIA 
WASHINGTON OFFICE: WOODWARD BUILDING, 733 15th STREET,N. W., WASHINGTON 5, D. C. 


AN ASSOCIATION OF AMERICAN CAPITAL STOCK FIRE, MARINE AND CASUALTY 
INSURANCE COMPANIES PROVIDING INSURANCE PROTECTION IN FOREIGN LANDS 
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Discovery of Sussex field, Continental Oil's well in Lakota ‘‘A’’ unit. 


that, the new field extended the produc- 
tive area of the sandy members of the 
Steele shale to include the entire west 
flank of the basin. These sands can be 
a fine bonus for wells drilled in the 
deeper portions of the basin with ulti- 
mate objectives in lower Mesozoic or 
Paleozoic rocks. 


The area lying north and west of 
Salt Creek and including the Sussex, 
Meadow Creek, and North Fork fields, is 
destined to take its place as one of the 
more prolific oil-producing areas of the 
Rocky Mountains. Accumulations are 
almost entirely due to fault traps. The 
faulting is deep seated. It seems logical 
to assume that this faulting is genetic- 
ally related to the Horn fault. In fact, 
we might extend a broad zone of fault- 
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ing from Horn fault southeastward to 
North Fork and the known surface 
faults on Kaycee anticline; thence more 
eastwardly, following known surface 
faults of small magnitude, till we reach 
the Sussex area. This constitutes a siz- 
able area of interest—an area already 
outlined by oil fields and with every 
chance for new discoveries. 
Methods of Exploration 

Surface geological work has been the 
most important exploratory tool in the 
past and will continue to contribute 
greatly to the search for oil, though not 
perhaps in such a direct manner. Sur- 
face methods will be used to delineate 
areas for geophysical work. A knowl- 
edge of surface geology is important in 
the southwest part of the basin since the 
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stratigraphic production seems {ied jn 
closely with structure. 

The large Tertiary-covered i: ‘erioy 
parts of the basin are a geop! «sical 
problem. In such a vast area ther: must 
be some way to localize attractive :reas. 
Surface work is possible in sone of 
the Tertiary beds but, for the mo: part, 
the structural relief of Tertiary {..\ds js 
so small that such flexures may bh. over. 
looked or not found at all. Gravity 
methods have been used with some suc. 
cess and would seem a sensilije ap. 
proach to exploration over much of the 
basin. Gravity, however, must he con. 
sidered strictly a reconaissance iool—a 
cheap, quick method to cover large areas 
and delineate specific localities for 
seismograph work. The folds are un. 
doubtedly present at depth though prob. 
ably in the form of broad warpages with 
relatively low structural relief. We may 
expect rather sharper folds marginal to 
the steepened northwest flank of the 
basin. 

The role of the subsurface geologist 
becomes increasingly important. Sub- 
surface work is now an important tool 
in the southwest portion of the basin and 
along the eastern margin. As wells are 
drilled and information accumulates the 
Cretaceous sand pinchouts will be local- 
ized and their potentialities realized. 


Land 


About 70 per cent of the land is Fed- 
eral land. About 10 per cent is State 
land and the balance is Fee land. Major 
oil companies and independents have 
large holdings in specific areas but the 
lease picture as a whole is not too un- 
favorable. It is still possible to assemble 
large blocks of acreage. 


Conclusion 


Oil and gas fields occur all around 
the margins of the Powder River Basin 
with the interior parts constituting an 
immense virtually unexplored territory. 

Oil and gas occurs in sediments as old 
as Pennsylvanian and as young as Ter- 
tiary, with the. preponderance of past 
production coming from the Cretaceous. 

The variety of traps, both structural 
and stratigraphic, in which oil has been 


found makes us look to the future of , 


this great basin with much optimism. 
It is an area of promise to be sure—a 
basin with a future—a first class hunt- 
ing ground. 
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Drilling in the Glenrock field at Far West-Hancock-Continental No. 5 Moffat with Reserve Drilling Company's gas-butane powered rig. 
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More Oil and More Surprises From Powder 


River Fields Than Any Rocky Mountain Area 


Tux Powder River Basin has supplied 
more oil—and more surprises for the 
oil man—than any other area of the 
Rocky Mountain region since discovery 
of oil was made in this basin in 1889. 
uring the current exploratory program 
for the Rocky Mountains the Basin is 
receiving more than its fair share of the 
attention. New discoveries during the 
past four years more than warrant this 
interest, and wildcats now drilling in the 
central portion of the Basin could easily 
‘tart acother hectic leasing and wildcat 
tilling campaign. 
Following the discovery of oil in the 
Ne: pool in 1889, and the subse- 
quent ccvelopment of production at Salt 
Cree , 1 rim of this Basin underwent 
4 peric:t of extensive study for large 
Surface features. These were found at 


MAURY GOODIN 


Big Muddy, where discovery was made 
in 1916, at Lance Creek, on the south- 
east side of the Basin, where shallow oil 
was found as early as 1918, and at 
Osage, on the east side in 1919. 


Salt Creek Field 


The Salt Creek field discovery brought 
the first oil field “boom” to the Rocky 
Mountains and at one time production 
from this field exceeded 100,000 bbl of 
oil daily. Production was primarily from 
the Frontier sands, at depths to 2000 ft. 
These sands’ have produced more than 
300,000,000 bbl of oil, with the balance 
of the producing zones—shale, Lakota. 
Sundance, Morrison and Tensleep—pro- 
ducing approximately 50,000,000 bbl. 


EXCLUSIVE 
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Production in this field is still above 
4,000,000 bb] annually, and although the 
majority of the acreage in the field is 
unitized with Stanolind Oil and Gas 
Company as unit operator, there is still 
some development drilling. This field 
has produced more oil than any other 
in the Rocky Mountain region. 


Teapot Dome 


The Teapot Dome area, immediately 
southeast of Salt Creek, first produced 
oil in 1922, and during the 3 years the 
field was developed and produced, more 
than 3,000,000 bbl of oil was marketed. 
The field was shut in following the Tea- 
pot Dome scandals, however, and there 
was no activity until 1952, when a Ten- 
sleep discovery was made by the U. S. 
Navy on this Naval Reserve. A second 
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Cooper-Bessemers serving 


Texas Eastern and United Gas in the 


ce EXPANSION PROGRAMS 


ARGEST expansion of pipe lines in the 

nation in 1951-52 was the multi-million 
dollar programs of the United Gas Pipe 
line Company and Texas Eastern Trans- 
mission Corporation. 


And, as shown opposite, Cooper-Bessemer 
compressors of the latest type, big GMW 
V-angles, are on the new lines of both these 
leading companies. 

For that matter, Cooper-Bessemer units 
have been serving pipe line companies all 
through the years...in fact, from the early 





Cooper-Bessemer 


days of gas transmission. For example, look 
at that line-up of Cooper-Bessemer horizon- 
tal units. Installed back in 1925, they are 
part of the United Gas system—and are 
still in continuous operation today! Any 
wonder experience-wise companies turn 
again and again to Cooper-Bessemer? 


If you have compressor needs coming up, 
it will pay you to check on the latest 
Cooper-Bessemer developments in effi- 
cient, space-saving compressor power. 
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Powder River Basin 


well, a northwest extension, was a 
failure in the same formation, and a 
definite program has not been an- 
nounced by the Navy for the field. 


Big Muddy 


Production at Big Muddy field main- 
tained a slow, normal decline with more 
than 35,000,000 bbl of oil produced from 
the discovery in 1916 until 1946. The 
majority of this production was from the 
Shannon, Frontier, Dakota, and Lakota 
sands with Continental Oil Company 
controlling the properties. In 1946, how- 
ever, Dyer Drilling Company of Denver 
moved eastward, below the field water 
level, and established a new producing 
area, This production was subsequently 
sold to the Southern Production Com- 
pany and others. Development drilling 
is continuing to extend the field east- 
ward, with Southern Production, Dyer 
Drilling and others continuing the drill- 
ing program. 





Lance Creek 


The third large older field in the 
Powder River Basin is also located along 
the rim of the Basin, sixty miles south- 
east of Salt Creek. Primary production 
was not from the upper zones, as was the 
case at Salt Creek. Although production 
was found at Lance Creek in 1919 the 
productive area for the Dakota was only 
some 670 acres and production has 
amounted to less than 1,000,000 bbl 
since that time. In 1930 oil was found 
in the Sundance sand and that zone has 
produced more than 35,000,000 bbl. In 
1936 oil was found in the Minnelusa 
series sands (Pennsylvanian) and 50,- 
000,000 bbl of oil has been produced 
from some 4800 acres, with gross pro- 
duction still at more than 2,500,000 bbl 
per year. The total production of some 
90,000,000 bbl places this field among 
the top five in the Rocky Mountains. 


East and Northeast Area 


During the early stage of exploration 
in the Powder River Basin the east and 
northeast sides of the Basin were studied 
without spectacular results. There was a 
discovery at Osage field, Weston County, 
on low closure and more than 650 wells 
were drilled to the shallow Dakota sands 
with total production since discovery in 
1919 at around 6,500,000 bbl of oil. 
Initial production of the wells was low 
and small, independent operators con- 
trolled the production, which was proc- 
essed through local small refineries and 
products marketed in the area. Other 
shallow drilling along the east flank 
failed to find commercial production in 
this early phase. 

A shift in market conditions during 
the late 1920’s, and a drop in flush pro- 
duction at Salt Creek field, resulted in a 
dormant period in the entire Rocky 
Mountains that extended through the 
1930’s. The only developments of im- 
portance for the Powder River Basin 
were the discovery of oil at Cole Creek, 
and the new pay discovery in Minnelusa 
at Lance Creek.. The Cole Creek field is 
between Teapot and Big Muddy fields 
on the southwest flank of the Basin. Gen- 
eral Petroleum Corporation, as operator 
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of the Cole Creek unit, established pro- 
duction in the Shannon and Dakota- 
Lakota zones, with a productive area of 
some 1650 acres. This field has produced 
more than 5,000,000 bbi since discovery 
in 1938, with the majority of this from 
the Shannon sand. In 1936 the new pay 
discovery in the Minnelusa series sands 
at Lance Creek, Niobrara County, was 
an outstanding development and 150 
wells were drilled to that formation at 
a depth of approximately 5200 ft. 
Rocky Mountain oil production, par- 
ticularly the black oils of the Big Horn 
Basin in Wyoming, were severely cur- 
tailed following the Salt Creek days of 
the mid-1920’s until the beginning of 
World War II. The light green oils in 
the southern Powder River Basin lacked 
sufficient transportation outlet in the 
early war years to produce at maximum 
capacities. It was during this period 
that additional pipe line facilities for the 
Wyoming area were planned, however, 


- making possible new highs for produc- 


tion for the entire Rocky Mountains. In 
1942 the region was producing an aver- 
age of 115,000 bbl of oil per day with a 
large proportion of this from Powder 
River Basin fields. By 1951 this had in- 
creased to more than 300,000 bbl daily, 
with production from the southern Pow- 
der River Basin again leading, but cur- 
tailed by lack of pipe line outlet. 

The early 1940’s was a period of re- 
newed exploratory activity throughout 


the entire Powder River Basin. A large 


part of this campaign was due to the 
entry of new operators into the Rocky 
Mountains. Only a few of the major op- 
erators remained in the area during the 
inactive 1930’s and these had sharply 
reduced exploratory programs. With the 
increased interest in the Rocky Moun- 
tains leasing in the Basin passed all 
previous records with large blocks as- 
sembled by both major and independent 
operators. Geophysical and geological 
work increased at a very rapid pace. 
Wildcat drilling extended throughout 
the basin with a high discovery rate. 


Sussex - Meadow Creek 


A major discovery was made im- 
mediately north of the Salt Creek field 
in 1948 when Continental Oil Company 
found Lakota sand production at a depth 
of 7700 ft in the Sussex area. The dis- 
covery well is a 14,000-acre unit and pro- 


duced 241 bbl of 39.3 gravity oi: daily 
through %4-in. choke on competion 
This area has been the most active in the 
Rocky Mountain region from a dis. overy 
and development drilling standpoint 
since that time. Within the Sussex unit 
two producing areas have been estab. 
lished. Production has been fownd jn 
four formations, with sizable produc. 
tion from each, with the Lakota sand at 
the present time the largest pro lucing 
formation. 

Immediately southeast of Sussex the 
North Meadow Creek pool was <liscoy. 
ered in December, 1949, with completion 
of Delhi Oil’s No. 1 Government. This 
well flowed an initial of 400 bbi of oil 
daily through 7/64-in. choke from the 
Shannon sand between 3918-3979 ft. The 
well also made oil on tests of the Sus. 
sex sand and there was subsequent de. 
velopment drilling in that formation. 
Continental unitized another block im. 
mediately south in the Meadow Creek 
area and made another Lakota sand dis. 
covery in 1950. Subsequent production 
was established in the Shannon, Fron. 
tier, and Tensleep formations in this 
field. Two producing areas have been 
established at Meadow Creek with de- 
velopment drilling continuing. Another 
new field was found by Continental in 
the West Sussex area, 6 miles west of 
production at Sussex proper, with 2 pro- 
ducing areas in this pool. The discovery, 
No. 1 Unit had an initial of 450 bbl of 
39.5 gravity oil daily from the Shannon 
sand, after the well was a failure in the 
Lakota. 


In the general Sussex-Meadow Creek 
fields, extending over an area trending 
15 miles southeast and northwest along 
the flank of the Basin, there have pres- 
ently been established 7 producing 
pools, with production from 5 different 
formations. A total of -210 wells has 
been drilled in these pools, and produc- 
tion is now curtailed to 45 bbl per well 
by reduced pipe line outlet. The wildcat 
program in this general area is still con- 
tinuing, although fairly definite outlines 
of productive areas have been estab- 
lished in the fields proper. Major fault- 
ing crossing the axis of the general anti- 
cline is believed responsible for the ac- 
cumulation in the various pools. The dis- 
covery of oil in the Tensleep at Sussex 
in 1951, with subsequent discovery at 
Meadow Creek, is believed of major im- 
portance as a future reserve. 


Glenrock 

Geophysical work by Phillips Petro- 
leum Company east of the Big Muddy 
field, in the Glenrock area, was pat- 
tially responsible for a new discovery 
here. Steelco Drilling Company of Chi- 
cago completed No. 1 McDonald to 7258 
ft, below the Muddy, and plugged back 
for completion in that zone. The wel 
flowed 57 bbl of oil through 14-in. choke 
in the first hour and settled to 400 bbl 
of oil daily. The Muddy sand develop- 
ment program in the area later prove 
disappointing, and it was not until the 
Dakota sand discovery was made by 
Phillips in the field that the area indi- 
cated sizable reserve. In July, 1950, Far 
West Oil Company of Casper and San 
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GEOLOGIC MAP OF THE POWDER RIVER BASIN, WYOMING* 


By J. D. Love and J. L. Weitz, United States Geological Survey 
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Antonio, Hancock Oil Company of Long 
Beach and Continental drilled Well No. 
1 State 7, a discovery in the South Glen- 
rock area, Converse County, 2 miles 
south of preduction in the Glenrock 
field. This well flowed 185 bbl of oil 
daily through choke from the Dakota 
sand. 

Lenticular sand and porosity condi- 
tions had previously been indicated re- 
sponsible for production in the area east 
of the Big Muddy field and apparently 
the same sand condition in the Dakota 
zone accounted for accumulation 
through these fields. Subsequent devel- 
opment drilling has proven a very siz- 
able area in the Glenrock-South Glen- 
rock field. There are now 81 wells pro- 
ducing in these 2 fields, with production 
now curtailed to approximately 75 bbl 
of oil per day due to market outlet. 


Mush Creek - Fiddler Creek 


By 1940 the Powder River Basin had 
undergone thorough study as to surface 
structures and the flanks of the large 
Basin had been mapped by numerous 
geological parties. There had been some 
seismic studies in the central portion of 
the Basin, but no drilling had resulted. 
Little work had been done, or wells 
drilled, based on stratigraphic traps. 
In 1943 Morton Drilling Company of 
Casper made a discovery in the Mush 
Creek area, Weston County, on a nosing 
from the Black Hills into the center of 
the Basin. Subsequent discoveries were 
made at Skull Creek, immediately east 
of Mush Creek, at Fiddler Creek, Hay 
Creek, West Mush Creek, Lodgepole, 
and later at Clareton. Each of these 
fields are within a radius of 25 miles 
south and west of the town of Newcastle. 
Production is from the Newcastle sands 
(Dakota), varying in depth from 3000 
to 6000 ft. Initial production varied con- 
siderably, depending upon sand thick- 
ness, development and porosity. The 
Fiddler Creek field will apparently have 
the largest recovery per acre of the 

‘ group of fields discovered in this area. 

The majority of operators in this 
Mush Creek-Fiddler Creek area were 
independents. The Texas Company, Con- 
tinental Oil Company, and others, how- 
ever, joined in the lease acquisition pro- 
gram and drilled wells. Production 
reached a high of 11,000 bbl of oil per 
day from the fields, and has declined 
somewhat from that top. Plains Pipe 
Line Company of Newcastle built a 
gathering system and pipe line from the 
area to the Lance Creek station of Rocky 
Mountain Pipe Line Company where the 
oil is delivered to eastern and southern 
refinery centers. Drilling activity has 
slowed considerably in the fields during 
the past year, with the exception of the 
Clareton field where production was 
found in 1950. A number of operators 
drilled wildcats both north and south of 
the Mush Creek-Fiddler Creek area in 
an effort to establish production on 
similar noses from the Black Hills, but 
all wells to the present time have failed. 


Sage Spring Creek 
Between the Teapot and Cole Creek 
fields Amerada Petroleum Corporation 
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in 1949 made a Dakota sand discovery 
on the 30,500-acre Sage Spring Creek 
unit, along the west flank of the Basin. 
Although initials on early wells drilled 
was low, Amerada continued develop- 
ment drilling at a regular, moderate 
pace. In 1950 discovery was made at 
North Sage Spring Creek, and South- 
east Teapot, also in the Dakota sand and 
production initials were sufficiently 
higher in this area, which combined with 
a diverse lease ownership in the area to 
make a more rapid drilling campaign. 
Production in this area is apparently 
partially controlled by sand develop- 
ment, as several dry holes were drilled, 
as well as excellent producers. 


South Cole Creek 


South Cole Creek field was discovered 
in 1948 with completion of Phillips 
Petroleum Company’s No. 1 Cole, im- 
mediately southeast of the Cole Creek 
Unit. This well flowed 149 bbl of oil 
through 12/64-in. choke daily for com- 
pletion in the Lakota sand. The com- 
pany has continued a development drill- 
ing program in the field, with production 
in the Dakota as well as Lakota sands. 
In 1950 Ralph Lowe of Midland, Texas, 
drilled a discovery immediately east of 
the South Cole Creek Unit, with com- 
pletion in the Dakota sand. In 1951, the 
same company made a Muddy sand pro- 
ducer immediately west of the Phillips 
Unit. This well was a small producer 
with little development drilling fol- 
lowing. 

Two important wildcats along the west 
flank of the Basin have served to move 
the wildcat program further northward 
in Wyoming, and along the west rim of 
the Basin in Montana. This area had 
been of little interest to operators, al- 
though the Billy Creek gas field—now 
depleted—was discovered in 1923. That 
field has small gas production from the 
Frontier sands. Stanolind-Continental in 
1951 made a surprising Tensleep dis- 
covery at No. 1 Government-Mains, in 
the North Fork area, northern Johnson 
County. Tensleep had not been consid- 
ered too prospective for oil production 
in the Powder River Basin, although a 
small producing area was established in 
this formation at Salt Creek and subse: 
quent production was discovered at Sus- 
sex-Meadow Creek. The well flowed 173 
bbl of 21.1 gravity oil daily through tub- 
ing for completion from that formation. 
Sands in the Cretaceous, considered 
more prospective, failed to produce. 


Ash Creek 


Adding additional interest to this west 
flank of the Basin was completion early 
in 1952 of the J. Ray McDermott and 
Company discovery at Ash Creek, Sheri- 
dan County, only one mile south of the 
Montana State line. This well had an 
initial of 300 bbl of oil with 20 per cent 
water in 48 hr from the Shannon 4746-50 
ft. The company has continued develop- 
ment drilling since the discovery, with 
3 additional producers. 

In each of the above cases, drilling— 
and subsequent discoveries—were along 
the flanks of the Basin. There had been 
few wells drilled in the Tertiary covered 


areas extending from the to: ns of 
Douglas, Glenrock, and Lusk nov ii:ward 
to the East-Central Montana ar: 4. Sin. 
clair Oil and Gas Company creat: :| some 
additional interest in Basinward rilling 
with completion of a discovery ‘1 195] § 
in the area immediately east of ‘ ‘ie Salt 
Creek field. Production was fiom the 
Lakota and Second Wall Creek in the 
dual completion of No. 1 East Sai Creek 
and the well flowed 48 bbl of »i! daily 
from the Second Wall Creek with 4 
swab gage of 203 bbl of oil in 21 bir from 
the Lakota. Development drilling has 
shown that the field will apparently have 
a small producing area. 

The only discovery to the present date 
in the central portion of the Powder 
River Basin is The Texas Company's 
Adon well, which produced a small 
amount of oil from the Minnelusa, but 
was non-commercial. Offsets to the dis. 
covery were dry holes and no oil is mar. 
keted from the field at the present time. 
The well was located following seismic 
work in the area by Texas. Other than a 
few important failures that were drilled 
to lower Cretaceous in the southern por. 
tion of the Basin—at Shawnee, North 
Glenrock, North Big Muddy, along the 
west side at Smith’s Cut and Reno Hill, 
and a few in Powder River, Custer, and 
Rosebud counties, Montana—the cen- 
tral portion of the Basin has had little 
exploratory drilling. This is surprising 
in view of extensive seismic studies by 
various operators of the region. 


With present market problems near- 
ing solution by the Platte Pipe Line, 
with completion of the 100,000-bbl line 
now scheduled for December, 1952, it 
appears that the wildcat campaign for 
the Powder River Basin will become 
even more intense. Attention in leasing 
has been sharply focused to the central 
portion of the Basin in both Wyoming 
and Montana. The Williston Basin leas- 
ing program did not stop within confines 
of the Basin but moved very rapidly 
southward through: Custer, Rosebud, 
Powder River, Big Horn, and Custer 
counties in Montana, joining the lease 
play that had moved northward with 
new discoveries in Wyoming. This re- 
sulted in large lease blocks held by in- 
dependent operators as well as major 
companies. These blocks are now under- 
going processing, geophysical studies, 
and evaluation. As a result it seems very 
certain that the Powder River Basin will 
have an extremely active period during 
the next several years. Two wells now 
being drilled in the Wyoming portion of 
the Basin may well add impetus to this 
program if they should find commercial 
production. These are the Pure Oil 
Company Schoonover test at No. 1 Unit, 
Johnson County, which is below 10,000 
ft and plans to test Lakota at aroun 
11,000 ft, and the Gulf Oil Corporation 
No. 1 Davis, Campbell County, which is 
below 7000 ft, and will test Madison a 
around 10,000 ft. 

Regardless of the outcome of these 
two tests, and others planned for the 
Montana portion of the Basin, ‘ie Pow: 
der River Basin will continue + one ¢ 
the most important from an : ‘| stand: 
point in the Rocky Mountain 1 <!00. 
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CONTROL 


Built the way oil men 
told us to build it 


You know and we know that there 
are no operating conditions any- 
where as tough and rough as oil 
country conditions. And that is 
why Cutler-Hammer Engineers 
went to the oil country when they 
designed their oil well pumping 
control, talking to operators, pro- 
duction men, maintenance crews, 
getting the story on the spot. 

To beat the heat, C-H engineers 
made the case finish of sun reflect- 
ing aluminum, built in louvres at 
the top and bottom to drain off 
the heat at the top and bring in 
fresh air at the bottom. The con- 
tact structure is out in the open 
where heat radiates freely. You 
never see a C-H Controller with 
door propped open to keep it 
working. 

To beat the dust, and dirt, and 
insects and rain, they not only 
louvred but bronze-screened and 
baffled the ventilator openings; 
they used the famous C-H dust 
safe Vertical Contacts that shed 
dust; they neoprene-gasketed the 
timer mechanism and provided 
an excess torque clock motor that 
keeps going even if dust accident- 
ally gets in. 

They provided 2 coil overload re- 
lays where conditions are normal, 
and 3 coil overload relays where 
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single phasing is a common occur- 
rence. 

They provided undervoltage re- 
lays where manual restarting is 
desirable, and automatic time de- 
lay relays where automatic stag- 
gered restarting is wanted. The 
mounting arrangements are uni- 
versal so you can easily change 
from one to another. Or you can 
short out the staggered starting 
for instantaneous automatic re- 
starting. 

You can change the on-off se- 
quence simply by pulling out 
small, accessible tabs in 15 min- 
ute increments. You can have an 
automatic day omission feature 
if you want it. 

Other features are unit lightning 
arresters that tell at a glance if 
one is blown—but won’t blow up 
the works with it. There’s a plas- 
tic coated wiring diagram with 
spare parts listing, that doesn’t 
become smudged and unreadable 
from greasy handling. 

These oil well pumping control- 
lers are used everywhere, proved 
everywhere, preferred every- 
where. Try one and see why. 
CUTLER-HAMMER, Inc., 
1459 St. Paul Ave., Milwaukee 1, 
Wisconsin. Associate. Canadian 
Cutler- Hammer, Ltd., Toronto. 


& 





Cutler-Hammer 9589 oil well pumping control- 
ler with 3 coil overloads and time delay relay. 





Program Time Switch automatically 
schedules pumping, set up easily by 
pull tabs—one for each 15 minute 
interval. Day omission feature also 
available, for non-operation any 
selected days of week. 
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Pennsylvanian and Mississippian per- 
iods. Most of the recent discoveries have 
been made in Cretaceous formations and 
these are the major source of oil at pres- 
ent. Many oil samples from the basin 
have been collected and analyzed by the 
Bureau of Mines over the past 30 years. 
Recently discovered Cretaceous oils, as 
well as those discovered earlier, are all 
low-sulfur oils. All high-sulfur oils have 
come from older Pennsylvanian and Mis- 
sissippian formations. However, low- 
sulfur oil is being produced from Juras- 
sic and Pennsylvanian formations at 
Lance Creek. 

The oils have two types of correlation- 
index curves. One type is characteristic 
of the Cretaceous oils and the other of 
Pennsylvanian and Mississippian oils. 
As a whole, the Cretaceous oils are par- 
affinic and wax-bearing, with a slight 
concentration of aromatics or naphthenes 
in the gasoline range. Pennsylvanian and 
Mississippian oils, as a whole, are more 
naphthenic or aromatic than Cretaceous 
oils and contain more asphalt and less 
wax. The Cretaceous oils are very simi- 
lar to those from the neighboring Big 
Horn and Julesburg Basins. Pennsyl- 
vanian and Mississippian oils are simi- 
lar to those from the Big Horn Basin. 














































































































P erroteum refiners in the Rocky 
Mountain region have long been familiar 
with crude oils from the Powder River 
structural basin. Ranking among the 
older and larger fields of the region are 
the Salt Creek and Lance Creek - fields. 
During the past several years, many new 
discoveries have been made in the basin, 
and additional ones are anticipated. 
Among the most spectacular develop- 















































*Chemist, Bureau of Mines, Laramie, Wyo- 
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Characteristics of 
Crude Oils from the 
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FIG. 1. Oil and gas fields of the Powder River Basin in Wyoming. 








TABLE 1. Routine analysis of crude oil from Lakota Sandstone, Meadow Creek 
(Sussex Area) Field, Johnson County, Wyoming. 





Identification yeneral characteristics 
Sample PC-50-280 NIN 5 ds aie: siaswarsrniine aid brava aonb bye acieere .. 0.816 
Meadow Creek (Sussex area) field IN oa oon vndizcar:s dieidomiaglt cased unie'es mai 41.9 
Latoka sandstone, Cretaceous EE ee thaws snd eatiuwa selva aba sera alanusnan <0.10 
7,458-7,532 ft SS Se ae 45 
Johnson County, Wyoming arrears adit c.adadoviuaeatannee Brownish-green 
Viscosity, SUS at 100F, sec............... 0... cece eeee 37 





Distillation, Bureau of Mines routine method 





Stage 1—Distillation at standard pressure, 760 mm Hg absolute 
First drop, 29 C. (84 F.) 








- Cut at Specific API Aniline 8.U. Cloud 
Fraction a Sum, gravity, gravity, point, visc., est, 
number oF °F. % % 60/60 F. 60F. C.I. °C. 100 F. °F, 

1 50 122 1.6 1.6 651 85.9 bats 
2 75 167 3.7 5.3 674 78.4 9.4 56.3 
3 100 212 5.0 10.3 .718 65.6 53.6 
4 125 257 8.0 18.3 743 58.9 23 51.0 
5 150 302 5.8 24.1 . 762 54.2 25 50.6 
6 175 347 5.7 29.8 777 50.6 25 52.5 
7 200 392 4.9 34.7 . 788 48.1 24 57.4 
8 225 437 4.5 39.2 .799 45.6 24 63.6 
9 250 482 5.1 44.3 811 43.0 24 68.5 
10 275 527 6.0 50.3 824 40.2 25 72.0 
Stage 2—Distillation continued at 40 mm Hg absolute 
11 200 392 5.5 55.8 . 839 37.1 28 77.9 39 25 
12 225 437 6.5 62.3 845 36.0 28 83.6 44 40 
13 250 482 6.1 68.4 . 858 33.4 30 89.0 | 54 60 
14 275 527 5.1 73.5 . 869 31.3 32 94.2 76 80 
15 300 572 5.8 79.3 .879 29.5 34 98.8 125 95 
Residuum _ . 17.9 97.2 922 22.0 <a 228 es 
Carbon residue of residuum, 3.1%—Carbon residue of crude, 0.6% 
Approximate Summary 
% Sp er API gr Viscosity 
SSE ee 10.3 .692 73.0 = =—=—§ seeevee 
Total gasoline and naphtha...................... 34.7 . 743 58.9 sewers 
Kerosine SE o's £5 Goss sdk tava bak ooe 15.6 .813 42.5 . 
Ram DR aki cehinateuiesssmarsees 12.5 843 36.3 oe 
Nonviscous lubricating oil....................... 10.8 .853-. 874 34.4-30.4 50-100 
Medium lubricating oil......................0005 5.7 .874-. 884 30. 4-28.6 100-200 
Viscous bubricating of]................ccceccccens 0.0 Ric Re Above 200 
GL Rabe cue Patevevesccarssvedecsee as’ 17.9 .922 22.0 . : 
rt ceria 2.8 ete cee 
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FIG. 2. Crude-oil-analysis laboratory. !n the background are 
atmospheric and vacuum distillation units. At left is thermostated bath, with 



































p fractions from crude-oil distillations. In center of balance table (right) 
isa density balance used for obtaining gravities of fractions from distillations. 
Balances for coarse and precise weighings are also shown. 
TABLE 2. Summary of information on crude oils from the 
Powder River Basin in Wyoming. 
PART 1. 
Summary of data showing sources and general characteristic of samples. 
Producti Di Viscosity Pour Carbon 
_— came Gravity, 100 F., point, residue, Sulfur, 
Item Field County formation date Depth, ft API Color* SUsec. . °F. % % 
. 
Tertiary 
Period 
= 1 Shawnee Creek Converse White River 1937 558 24.8 gr. 1100 <5 0.8 0.14 
k Cretaceous 
Period 
- 2 Ant Hills] Niobrara Muddy 1928 3951-3958 28.7 blk. — 95 2.8 214 
3 Big Muddy Converse Shannon 1916 887-942 34.8 br. gr. 49 <5 1.4 13 
4 Big Muddy Converse Wall Creek 1917 3069-3180 35.8 br. gr. 47 15 1.6 12 
16 5 Big Muddy Converse Dakota 1922 4204-4246 35.8 gr. bik. 49 55 1.9 14 
6 Big Muddy Converse Lakota Sat 31.7 gr. blk. 64 45 3.1 old 
0 7 Buck Creek Niobrara Muddy 1944 4212-4230 32.7. ar. 70 55 Lt. Soa 
8 Cole Creek Natrona Shannon 1941 4493-4518 36.3 br. gr. 45 15 1.4 18 
pn 9 Cole Creek Natrona Dakota 1943 7947-7962 36.9 gr. blk. 43 50 2.0 16 
10 Cole Creek Natrona Lakota 1938 7974-8013 35.0 gr. blk. 52 45 3.2 19 
as 11 Glenrock Converse Muddy 1950 7202-7226 40.4 _ br.gr. 42 55 10 <.10 
12 Glenrock Converse Dakota 1950 7048-7087 35.0 gr. bik. 49 55 2.4 oil 
13 Lance Creek Niobrara Dakota 1918 3965-4008 43.8 d.gr. 35 20 2 <.10 
— 14 Midway Natrona Wall Creek 1931 5156-5186 29.5 bik. 160 80 3.4 34 
15 Mule Creek Niobrara Dakota 1919 220-240 34.6 br. gr. 56 10 2 13 
16 Mule Creek Niobrara Lakota 1919 1355 31.5 gr. 77 60 9 12 
17 Mush Creek Weston Newcastle 1944 4167-4215 42.8 gr. 38 <5 4 10 
18 Osage Weston Newcastle 1920 1125 37.6 gr. 50 <5 10 <.10 
19 Salt Creek Natrona WallCreek 1908 ......... 35.6 = d. gr. 45 <5 1.0 16 
20 South Cole Creek Converse Dakota 1950 98309-8339 35.4 gr. blk. 48 50 2.3 ll 
21 South Cole Creek Converse Lakota 1948 8285-8324 34.6 gr. bik. 48 45 2.8 old 
22 Sussex Johnson Sussex 1950 3920-3954 39.8 r. gr. 37 <5 9 13 
23 Sussex Johnson Shannon 1949 4537-4562 40.2 br. gr. 38 10 1.6 .14 
24 Sussex Johnson WallCreek 1950 6360-6397 40.6 br. gr. 38 <5 st £5 
25 Sussex Johnson Lakota 1948 7698-7726 39.2 br. blk. 41 30 I .35 
26 Meadow Creek Johnson Lakota 1950 7458-7532 41.9 br. gr. 37 45 6 <.10 
27 North Meadow 
Creek Johnson Sussex 1950 3839-3898 38.8 br. gr. 39 <5 1.1 .12 
28 Wakeman Crook Wall Creek 1919 610 39.0 gr 47 <5 1.0 10 
Jurassic . 
Period 





2 Dewey Dome Weston Sundance 1936 988-1017 25.4 br.blk. 200 <5 5.0 





30 Lance Creek Niobrara Sundance 1930 3794-8903 45.4 br.gr. 36 30 4 <.10 
Pennsylvanian 
Period 
31 Adon Campbell Minnelusa 1948 8990-9945 30.6 br. bik. 70 <5 4.5 1,20 
> 32 Dewey Dome Weston _‘Tensleep 1936 2300-2305 36.0. gr. br. i. <5 2.4 1.06 
ce Creek Niobrara Minnelusa 1936 4394-4434 41.5 gr. 54 £65 i. | 6S 
ule Creek Niobrara Minnelusa 1929 3145-3184 25.6 br.’blk. 68 <5 4.8 2.40 
35 Salt (reek Natrona Tensleep 1930 3775-3802 27.0 bik, 93 <5 6.2 2.25 
Mississippian . 
Period 
36 Mule “reek Niob: Pahasa| 1934 2820-2830 31.1 -br. blk. 48 <5 1.5 1,01 
37 Salt C-vek Natrona Madison 1930 4365-4855 21.6 br.blk. 440 45 10.9 2.66 
ee. 








bik., gree::'-h black; br. bik., brownish black; and bik., black 


Fn 





* Color: of crude oils are designated by following abbreviations: gr., green; d. gr., dark greeni; br. gr., brownish green; gr. 
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ments have been those of the Sussex- 
Meadow Creek area, the Fiddler Creek- 
Mush Creek-Skull Creek area, and the 
Glenrock-South Cole Creek area. Fig. 1 
is a map showing most of the fields of 
the basin. 

Analysis of the new oils by means of 
the standard Bureau of Mines routine 
analysis*> gives a basis by which these 
newly discovered oils may be compared 
with the well-known crude oils of the 
basin. Summary analyses of 37 oils, in- 
cluding both new and older discoveries, 
are presented in this report. A complete 
analysis -of an oil from the Meadow 
Creek field, Table 1, shows the informa- 
tion obtained with the Bureau of Mines 
method. Fig. 2 shows the equipment used 
in the analysis. 

Because the Bureau, has not as yet 
analyzed all oils in the basin, no at- 
tempt is made to give a complete discus- 
sion of all the oils. However, based on 
the oils analyzed, some generalizations 
can be made as to the types of oil that 
can be expected from formations of dif- 
ferent geological time. The newly dis- 
covered oils, most of which are pro- 
duced from Cretaceous formations, are 
shown in Table 2 to be very similar to 
the older oils produced from the same 
formations. Thus the various samples 
from the Sussex field (items 22-25) com- 
pare very closely to the sample (item 
19) from the Wall Creek (Cretaceous) 
formations in the Salt Creek field. The 
oil from the Minnelusa formation in 
the Adon field (item 31) is similar to 
previously discovered oils from similar 
formations, as, for example, Dewey 
Dome (item 32). However, the oil from 
the Minnelusa formation in the Lance 
Creek field appears to be exceptional 
and should not be used for comparison. 


General Characteristics 


All oil samples studied by the Bureau 

of Mines were produced from forma- 
tions of five geological time periods— 
Tertiary, Cretaceous, Jurassic, Pennsy]- 
vanian, and Mississippian. Table 2 lists 
37 oils from various fields in the basin 
and gives their general characteristics 
and a summary of analytical data. 
These oils were collected and analyzed 
over the past 30 years. Geologically they 
are distributed as follows: Tertiary 1, 
Cretaceous 27, Jurassic 2, Pennsylvan- 
ian 5, and Mississippian 2. Most major 
discoveries of recent years have been in 
Cretaceous formations, which are the 
major source of oil at present. Also im- 
portant is oil from Pennsylvanian forma- 
tions; most of this is being produced at 
Lance Creek and Salt Creek, 
Nearly all the Jurassic oil comes from 
the Lance Creek field. No oil is pro- 
duced from Tertiary formations at 
present. 

Properties of the oils and analytical 
data have been arranged in Table 2 ac- 
cording to the geological time of the 
formations. Two types of oil are readily 
discernible. The light gravity,.low sulfur 
oil is commonly called “green oil” in 
the area, while the heavy, high. sulfur 
oil is commonly designated as “black 
oil.” One definition of black oil (oil hav- 
ing a gravity of 26 API or lower, 2 or 
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QUICKLY PORTABLE ON LOCATION, 
SPEEDS SCATTERED MIXING JOBS 


For laying concrete slabs, pouring footings, and hand- 
ling other widely-scattered mixing jobs around refin- 
eries, in plant yards, at booster stations or drill sites, 
here’s a portable “handyman” for on-the-spot mixing. 
Kwik-Mix 3¥2-S Dandie mixes high-quality concrete fast, 
at low cost, anywhere on your property. It’s portable 
as a wheelbarrow. Balanced light weight, low center 
of gravity, roller-bearing wheels and handy push-down 
tow pole provide easy, one-man spotting on the job... 
and give smooth, fast towing job to job. Low charging 
height is only 43 inches. Easy-tilting drum is self-locking 
in any discharge position. Multiple V-belt power transmission, 
standard-make 3.4 h.p. air-cooled gas engine, and antifric- 
tion bearings throughout are a few of the many other advan- 
tages of this utility-size 3%-S Dandie. Also check 3'-S non- 
tilting mixer. See Kwik-Mix distributor, or send for bulletins. 


To obtain more information on products advértised see page E-51 THE PETROLEUM ENGINEER, September, 1952 
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with KoEHRING 29=TOWN 304 crane 


ON ALL heavy lifting jobs, the reserve strength 
and operating stability of Koehring heavy-duty 
304 Crane gives a definite advantage in extra 
work capacity. You get 13.9-ton lift and boom 
lengths up to 75 feet on crawler mounting . . . 
25-ton lift capacity and maximum reach up to 
110 feet, including jib, on rubber-tired truck 
Or cruiser mounting. . 


With heavy-duty strength beyond rated capac- 
ities, the 304 also has a wide work range for 
dragline or clamshell operation . . . and plenty 
of power, stamina and weight-stability for tough- 
est digging with %4-yard shovel or hoe. 


to 79'2 TONS lift capacities 


THE PETROLEUM ENGINEER, September, 1952 


With every 304 crane or excavator attachment, 
big Koehring booster clutch cuts normal lever 
pull over 50% ... reduces operator fatigue, 


- yet retains accurate “feel” of load. Heat-com- 


pensator spring makes clutch tension changes 
automatically . . . keeps operator and machine 
working at top efficiency at all times. 


For specific figures on 304 work capacity, and 
information on all mechanical advantages, con- 
tact your Koehring distributor, or write us. 
Other sizes: 734 to 79% tons lift capacities .. . 
Y2 to 2% yards dipper capacities. 


KOEHRING COMPANY, Milwaukee. 16, Wis. 
Subsidiaries: PARSONS * KWIK-MIX * JOHNSON 


... EXCAVATORS '2 to 2'2 yards 


To obtain more information on products advertised see page E-51 














TABLE 2. Summary of information on crude oils from the Powder River Basin 
in Wyoming— (Continued) 
PART 2. Summary of analytical and computed data. 














Specific 

——~ gravity of 
residuum 
0.945 
“Oud 

J ods 
.939 
.958 
.935 
.946 
951 
.960 
925 
.949 
-906 
.954 
.927 


932 


922 
‘918 





Volume percentages 
Fractions 
ar inc. a2 8-12, inc. done: inc. 
ight -7, ine. (kerosine lubricating 
Item ome ) (naphtha) and gas oilf) i 

1 0.0 7.0 33.8 

2 0.0 2.4 28.1 9 42.9 
3 7.9 17.7 22.9 P 32.5 

4 7.7 18.6 23.4 : 31.2 

5 6.6 17.1 23.4 8 31.6 

6 3.6 16.9 25.9 F 34.5 

7 2.6 13.7 26.6 24.2 31.5 

8 6.3 18.6 27.1 19.4 27.1 
9 9.5 19.0 24.0 17.3 26.8 
10 9.6 18.3 22.4 17.8 28.4 
ll 10.1 21.6 23.9 16.3 24.9 
12 7.8 17.5 27.3 17.5 29.8 
13 9.7 28.9 29.6 17.6 13.4 
14 3.8 13.2 21.8 18.7 42.0 
15 1.1 16.6 31.8 24.1 26.3 
16 1.4 11.7 27.1 25.4 34.4 
17 12.2 24.6 27.2 17.0 17.0 
18 12.0 24.4 24.4 19.0 18.6 
19 9.2 20.1 26.5 17.6 23.6 
20 7.6 18.8 26.5 17.1 28.4 
21 7.8 18.1 25.4 18.0 29.8 
22 12.5 23.1 28.8 17.0 17.7 
23 11.3 22.2 28.3 16.3 20.0 
24 9.9 24.1 27.2 17.2 19.7 
25 8.6 21.7 26.2 16.7 23.7 
26 10.3 24.4 27.6 17.0 17.9 
27 10.6 21.9 26.2 17.7 21,9 
28 10.1 21.5 24.5 18.9 22.3 
29 0.0 8.5 38.5 25.9 25,0 
30 9.8 32.5 27.0 14,1 14,0 
31 2.2 13.6 30.6 21,3 31.9 
32 13.8 25.9 25.8 16.0 16.2 
33 10.5 24.7 26.0 16.7 20.5 
34 5.0 16.4 27.6 21,2 29.7 
35 0.4 14.5 25.7 21.3 37.1 
36 9.1 20.4 27.8 18.5 22.9 
37 0.0 8.2 26.0 22.1 43.6 

+ Approximate 








more per cent sulfur, and 5 or more per 
cent carbon residue) would exclude all 
oils except the Salt Creek Madison sam- 
ple. Consequently, the oils will be refer- 
red to in this discussion as low sulfur 
and high sulfur oils. 

All oils from Cretaceous formations 
come under the low sulfur classification. 
Sulfur values range up to 0.35 but most 
are under 0.2 per cent. Carbon-residue 
values range from 0.2 to 4.6, with most 
of the samples showing less than 2 per 
cent. Many of these oils contain con- 
siderable amounts of wax, as indicated 
by their pour points. There are no sig- 
nificant differences between Upper 
Cretaceous and Lower Cretaceous oils. 


Only one of the Pennsylvanian and 
Mississippian oils is definitely a black 
oil, but all except the Lance Creek 
Minnelusa are high sulfur oils. The 
black oil was produced from the Madi- 
son formation in Salt Creek field (item 
37, Table 2). The oil produced from 
the Minnelusa formation in Lance Creek 
has a low sulfur content and is similar 
to Jurassic oils in that respect. Corre- 
lation indexes also show a similarity. 
This green oil may have been transfer- 
red to the Minnelusa from younger 
formations owing to faulting in the 
Lance Creek field, as suggested by Ball 
and Espach.* 


The two Jurassic oils differ from each 
other in nearly all respects. The Lance 
Creek Sundance oil is definitely a low 
sulfur oil. On the other hand, Sundance 
oil from Dewey Dome is similar to the 
oils of the Pennsylvanian period. It has 
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a higher carbon-residue value anc cop. 
tains much more sulfur than the ! ance 
Creek sample. The Dewey Dome sam. 
ple is similar to Pennsylvanian an‘ Mis. 
sissippian oils from the neighborir Big 
Horn Basin. 

Shawnee Creek oil, the only s:mple 
from a Tertiary formation, is green, It 
appears to be related to the Cretaceous 
oils from the properties listed in ‘fable 
2, yet also resembles Pennsylvania: ojls 
in one respect that will be discussed 
later under correlation index. 


Powder River Basin Oils Compared 
to Those from Neighboring Areas 


The Powder River Basin oils are quite 
similar to those produced from corre. 
sponding formations in neighboring 
basins. Oils from the Big Horn Basin 
to the west and the Julesburg Basin to 
the southeast have been described, 
and have properties very similar to the 
corresponding Powder River Basin oils, 
These comparisons confirm the unusual- 
ness of the Lance Creek production, 
where low sulfur oil is found in Penn. 
sylvanian formations. 

Cretaceous oils from all three basins 
are found to contain up to 0.3 per cent 
sulfur and up to 3.0 per cent carkon 
residue, and for the most part are wax- 
bearing. In general, the Big Horn Baain 
oils have slightly lower sulfur contents 
than those from the other two basins. 

Pennsylvanian and Mississippian oils 
from the Big Horn Basin have high 
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Lance Creek Dakota 
Mule Creek Dakota : 
Band of oils from lower Cretaceous 
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ANALYSIS FRACTION NUMBER 


LEGEND: 


S SUSSEX, SHANNON, FRONTIER (WALL CREEK), 
MUDDY, AND NEWCASTLE FORMATION OILS 


OQAKOTA ANO LAKOTA FORMATION OILS. 
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5 Osage Newcastle 
6 Salt Creek . Wall Creek 
7 Meadow Creek Lakota 
8 Wakeman Wall Creek 
9-10 Band of Oils from upper Cretaceous 


FIG. 3, Correlation index curves and bands of curves of oils produced from 
Cretaceous formations in Powder River Basin. 
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sulfur contents, and many fall in the 
“black-oil” classification. They have 
high carbon-residue values and in most 
cases contain very little wax. There is 
no Jurassic, Pennsylvanian, or Missis- 
sippian production in the Julesburg 
Basin. Judged by Big Horn oils, the high 
sulfur oils of the Powder River Basin 
are of normal type, and the Lance Creek 
Pennsylvanian oil is exceptional. 

Throughout Wyoming’, green oils are 
normally found in the younger forma- 
tions and black oils in the older. This 
generalization applies to the oils in the 
Powder River Basin. 


Correlation Index 


The “green oil-black oil” classifica- 
tion is useful for identifying an oil with 
respect to appearance, gasoline yield, 
sulfur content, and asphalt character- 
istics, which in turn give clues to other 
properties. Additional information may 
be obtained from correlation-index® 
classification. The correlation index, al- 
though not quantitative, furnishes some 
knowledge of types of hydrocarbons 
existing within the oil. The lower the 
correlation index (CI) values of analy- 
sis fractions, the greater the concentra- 
tions of paraffin hydrocarbons in the 
fractions. Likewise the higher the CI 
values, the greater the concentrations of 
either naphthenic or aromatic hydro- 
carbons or both. Both naphthenes and 
aromatic hydrocarbons are cyclic type 
hydrocarbons. Straight chain paraffins 
have a CI value of 0, while benzene has 
a CI value of 100. CI curves are formed 
by plotting the correlation index against 
analysis fraction number. These are 
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ANALYSIS FRACTION NUMBER 
LEGEND: 
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ANALYSIS FRACTION NUMBER 


LEGEND: 
Dewey Dome field, Sundance formation, Jurassic 
Lance Creek field, Sundance formation, Juraassic 
Shawnee Creek field, White River formation, Tertiary 


FIG. 4. Correlation index curves of crude 
oils produced from Tertiary and Jurassic 
formations in the Powder River Basin and 
compared to some Texas and Pennsyl- 
vania oils. 


easily compared to curves of other oils 


.or groups of oils. 


Figs. 3, 4, and 5 classify the Powder 
River Basin oils according to correlation 
index. Although the curves are far from 
being identical for oils from producing 
formations of the same geological time 
period, the slope and shape of nearly al! 
curves are characteristic for oils of a 
given period. The majority of the Cre- 
taceous curves in Fig. 3 form a band 
that can be divided into two bands for 


FIG. 5. Left—Correlation index curves of 
oils produced from Pennsylvanian and 
Mississippian formations in Powder River 
Basin. 


LEGEND: 


Adon field, Minnelusa formation 
Dewey Dome field, Tensleep formation 
Lance Creek field, Minnelusa formation 
Mule Creek field, Minnelusa formation 
Mule Creek field, Pahasapa formation 
Salt Creek field, Tensleep formation 
Salt Creek field, Madison formation 
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PIPE LINE 
REFINING 
SCIENTIFIC 


To obtain more information on products advertised see page £-51 THE PETROLEUM ENGINEER, September 1952 
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Upper and Lower Cretaceous. The two 
bands are almost entirely superimposed 
and indicate that Cretaceous oils, 
whether of Upper or Lower Cretaceous 
time, are essentially the same. Some oils 
do not fit within these bands and are in- 
dicated as individual curves in Fig. 3. 
The general shape, slope, and position of 
curves and bands are also similar to 
those for Cretaceous oils from the Big 
Horn and Julesburg Basins. In nearly 
every case the curves begin with a steep 
slope in the first part of the gasoline 
range, then level off and continue with 
a gentle slope through the lubricating 
oil range. 

Since data are available on only 10 
samples, representing oils of Tertiary, 
Jurassic, Pennsylvanian, and Mississip- 
plan periods, and there are some notable 
exceptions among these, the data are in- 
sufficient to define CI patterns as closely 
for these oils as for Cretaceous oils. Fig. 
4 shows curves of the Tertiary and 
Jurassic oils. The Tertiary oil, although 
similar in many respects to the Cre- 
laceous oils, exhibits a CI curve more 
like the Pennsylvanian and Mississip- 
pian curves. One of the Jurassic curves, 
representing Lance Creek oil from the 
undance formation, Curve 2, is very 
similar to the Cretaceous curves. The 
other curve, representing Dewey Dome 
Sundance oil, Curve 1, resembles the 
ennsy'vanian and Mississippian curves 
of oils ‘rom both the Powder River and 
ig Horn Basins. Curves representing 
thtee T-xas and Pennsylvania crude oils 
are shi wn in Fig. 4 for comparison. 
Bradfor:i, Pennsylvania oil is an ex- 
ample of a paraffin-type crude oil; 
Spindl:op, Texas, oil is an example of 
a napl:henic oil; and Kilgore, Texas, 
ol is a. intermediate oil. 

Fig. 5 illustrates CI curves of oils 


from Pennsylvanian and Mississippian 


‘ formations. These curves are like similar 


age oils in the Big Horn Basin with re- 
spect to shape, slope, and position. Some 
are in a much lower position on the CI 
scale than others, indicating a wide vari- 
ation in hydrocarbon composition within 
this group. The oils tend to be paraffinic 
in the gasoline range, however, with the 
paraffins decreasing steadily through the 
ranges of kerosine, gas oil, and lubrica- 
ting oil fractions. Three oils are almost 
as naphthenic as Spindletop (Texas) 
oil in the lubricating oil range. Curve 3, 
illustrating Lance Creek Minnelusa oil, 
resembles the curve of Jurassic oil at 
Lance Creek. 


Practical Application of 
Correlation Index 


Refinery processes best suited to cer- 
tain crude oils may be determined by 
study and comparison of the correlation 
index curves. For instance, a peak or 
hump on the CI curve in the gasoline 
range indicates a concentration of aro- 
matics, and the gasoline might be a val- 
uable source of aviation base stock, high- 
octane blending stock, or aromatic hy- 
drocarbons, such as benzene and tolu- 
ene. A CI value of over 28 on fraction 
4 indicates a good source of aviation 
base stock and a value of over 30 be- 
tween fractions 4 and 6, followed by a 
dip in the curve, indicates a good source 
of toluene. One such peak is exhibited 
in Fig. 3 (Curve 5) for the Newcastle 
formation oil from Osage field. Those 
oils with peaks in the gasoline range 
yield straight-run gasoline with good 
antiknock characteristics. Oils with low 
CI values in the gasoline range would 
be better sources of solvent naphthas 
because of their paraffinic nature. The 
quality of kerosine and diesel fuels de- 
pends to a large extent on the concen- 
tration of paraffins, since paraffinic kero- 
sine has better burning qualities and 
paraffinic diesel fuels have higher cetane 
ratings. Oils with the low CI values in 
the kerosine and gas-oil range (Figs. 3, 


4, and 5) are the better sources of kero- 
sine and diesel fuels. 

Paraffin-base oils are generally con- 
sidered to yield lubricants of the best 
quality. The Cretaceous oils are more 
paraffinic in the lubricating-oil range 
and therefore should be good sources of 
lubricants. High CI values in the lu- 
bricating-oil range, together with high 
carbon-residue values and low wax con- 
centrations indicate that some of the 
Pennsylvanian and Mississippian oils 
would yield quantities of good-quality 
asphalt. 
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Dual Purpose 
Message Container 


Most lease tank batteries are equip- 
ped with some sort of box, jar or other 
container in which switcher and lease 
gager may leave run tickets or other 
messages. 

One production company sets a post 
just inside the gateway, and atop it 
welds a rectangular box of light tank 
steel, 12x15 inches in extent, and fitted 
with a sloping steel lid the edges of 
which are rolled over to form an eave 
to carry water away from the box con- 
tents. The lid is hinged at its higher 
edge, and fitted with hasp and staple 
along the lower face so that if desired its 
contents may be locked away from 
molestation. 

The sloping lid forms a very satisfac- 
tory writing desk for making out run 
tickets, while the box itself. serves to 
store a supply of the forms as well as 
care for the completed tickets. 
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Petroleum Profile 

















As a youth of 18, fresh out of high 
school, Joseph J. Hedrick started his 
long and interesting career in the oil 
and gas industry when he started to 
work as a typist on November 4, 1917, 
in the land and lease department of the 
Empire Gas and Fuel Company in 
Bartlesville, Oklahoma. 

He began his new job with a deter- 
mination to succeed, a virtue that he 
still possesses regardless of the problem 
involved. It was not long before this 
burning desire to make something of 
himself paid off. Because he was always 
far ahead of his co-workers in his daily 
production, it was only a short time 
until he was noticed by several of his 
superiors. 

This was the turning point of his 
career, for the next move started him on 
the long road that would see him wind 
up as president of one of the greatest 
natural gas pipe line systems in the 
country. He was transferred from the 
land and lease department to the legal 
department where he began work as a 
stenographer. 

Soon after he started his new job he 
became vitally interested in the law. His 
friends and associates in the legal de- 
partment took a liking to Hedrick and 
began teaching him legal fundamentals. 
After whetting his mental appetite on 
the subject, he realized suddenly that if 
he was to become a full-fledged lawyer 
he would have to take organized courses 
on the subject. He immediately enrolled 
in a law course with LaSalle Extension 
University of Chicago. 

His legal studies were interrupted 
briefly in the fall of 1918 when he en- 
listed in the infantry of the United 
States Army during World War I. With 
the end of hostilities and the termination 
of his military career, he continued his 
legal schooling. Three years later he re- 
ceived his LLB degree from LaSalle. In 
June, 1921, he was admitted to the bar 
in the state of Oklahoma. 

He continued his work with the Em- 
pire Gas and Fuel Company as one of 
their attorneys until June, 1930, at 
which time he became general counsel 
for Natural Gas Pipeline Company of 
America and Texoma Natural Gas Com- 
pany, two newly organized firms. 

During the construction period of this 
new pipe line, he made his headquarters 
in Kansas City for one year. In June, 
1931, his offices were moved to Chicago 
at 20 North Wacker Drive, where he is 
still situated as president of this vast 
natural gas system. In spite of the fact 
that he was a recognized attorney, he 
continued his legal studies. In June, 
1938, he received his JD degree from 
John Marshall Law School in Chicago. 

His continued diligence in the han- 
dling of his job again paid off for on 
June 18, 1947, he was made vice presi- 
dent and general counsel of Natural Gas 
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JOSEPH J. HEDRICK, President 


Natural Gas Pipeline Company of America, 


Texas Illinois Natural Gas Pipeline Company 


Pipeline Company of America and 
Texoma Natural Gas Company. In 
December of that year, he was made a 
director of Natural Gas Pipeline Com- 
pany and on December 15, 1948, he was 
made a director of Texoma. 

Hedrick became president of Natural 
Gas Pipeline Company on June 1, 1949, 
and when Texas Illinois Natural Gas 
Pipeline Company was incorporated on 
July 5, 1949, he became president and a 
director of this new firm. 

On June 21, 1951, Natural Gas Stor- 
age Company of Illinois was organized 
as a subsidiary of Natural Gas Pipeline 
Company of America and Texas Illinois 
Natural Gas Pipeline Company, formed 
to develop a huge underground natural 
gas storage project in the northern part 
of the state of Illinois. He became presi- 
dent and a director of this new com- 
pany. On December 19, 1951, Texoma 
Production Company was incorporated 
for the purpose of finding and develop- 
ing natural gas reserves for Natural Gas 
Pipeline Company. He became president 
and a director of this newly organized 
firm. 

Having spent the last 34 years in the 
gas business, Hedrick has earned a na- 
tional reputation in this field. He is a 
member of the Gas Industry Advisory 
Council, which is a branch of the Petro- 
leum Administration for Defense, a di- 


rector of the Independent Natural Gas 
Association of America, and a member 
of the Managing Committee of the 
Natural Gas Department of the Ameri- 
can Gas Association. 

His philosophy regarding the more 
than 1800 employees of the natural gas 
empire he directs is commended by his 
many associates for it is his sincere de- 
sire to know personally each and every 
one of his employees. His office door is 
open to everyone at all times. He is more 
than glad to listen to the problems of 
the many people who work for him and 
to help them in any way possible. He is 
a strong exponent of sound working con- 
ditions, which include the last word in 
safety, the finest in housing where such 
projects are necessary, and many other 
advantages the company can offer to 
keep employees happy and make them 
feel that the organization is a good place 
to work. 

Hedrick is married and he and his 
wife, Lucinda Lee, make their home 
near Woodstock, Illinois. 

Hedrick is a Mason and is a member 
of the Electric and Chicago Clubs. 
When he can spare a few moments from 
his busy life as head of this large nat- 
ural gas system, he enjoys nothing bet- 
ter than a fishing or hunting trip into 
the wilderness of our great Nat 
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America. " 
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Potential of Powder River Basin 
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The Powder River Basin, a structural syn- 
cline, has produced oil for 30 years. Some 
35,000 square miles are encompassed within 
the basin, which sprawls across the states of 
Wyoming and Montana. Relatively little is 
heard about the basin these days, but due to 
certain neighboring discoveries future oil pos- 
sibilities in the northern section may develop. 


To the north the Ordovician formations are 
about 500 ft thick. Production has recently 
been discovered in the Ordovician in the Wil- 
liston Basin, a development that arouses inter- 
est in the problem of whether the Ordovician 
will also be productive in the Powder River 
Basin. The matter is under serious considera- 
tion, and perhaps the drilling bit will reveal 
the answer in the near future. 


Another unsolved problem, to date, is the 
potentiality of the Mississippian limestone. 
There have been oil shows, but no commercial 
production. The operator is presently con- 
fronted with conflicting evidence, which re- 
solves into the following queries. What has 
happened to the oil? Was it there? Is it still 
there? | 


Up to the present, oilfield development has 
been confined to the outer rim of the basin. 
The exploration of the basin proper would 
call for deep drilling and would be in an area 
that geologically, and with reference to oil or 
gas possibilities, may-be described as ex- 
iremely speculative. 


Some of the reservoirs are characterized 
vy domes, or, in other words, structural accu- 


mulation. Within recent years stratigraphic 
traps were discovered in the basin. They are 
a lenticular sand deposit, 10 ft thick, that 
produce commercially. 


In many oil areas paraffinic crudes quite 
often present operational difficulties, and the 
elimination or the reduction of the paraffin 
deposition is necessary. This was the case in 
the South Glenrock field where a paraffin base 
oil of 37 gravity is produced from the south- 
ern portion of the basin. The employment of 


a plastic flow line has aided in the reduction 


of excessive paraffinic deposition. (Flow lines 
are buried 5 ft deep as a safeguard against 
the low winter temperatures that occur in the 
basin.) A heat treatment of 140 F is applied 
at the tank battery as another process for 
avoiding any deposition. 


Because of the lack of an adequate pipe 
line outlet the basin is experiencing an en- 
forced curtailment in its production. The 
Platte pipe line was scheduled for completion 
this coming fall, but is delayed on account 
of the steel shortages ereated by the mid-year 
steel strike. The line will reduce somewhat 
the present restrictive production practice, but 
some wells will still have to remain closed-in 
by necessity. 


Although exploration activity in the basin 
has been reduced and was diverted to the 
Williston Basin, development of the Powder 
River Basin continues. Moreover, its petro- 
leum possibilities are far from exhausted, 


indeed, they are hopeful. —J.M. 
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You can save casing by Stage Cementing the 
Baker way, because with_only one string of cas- 
ing you can cement off at the shoe and shut off 
surface water. Or you can cement a well with 
two producing zones and be assured of uncon- 
' taminated cement for the upper zone. And you 
never need risk breaking down a comparatively 
weak formation by high cementing pressure and 
the extreme weight of a long cement column. 


IT’S SIMPLE, SPEEDY AND SAFE to perfor:n two. 
stage cement jobs with Baker Stage Cementing 
Collars (Product No. 200-F) in combination with 
other Baker Equipment. In addition to positive, 
mechanical closing of the cementing ports upon 
completion of the second stage, you are assured of 
these outstanding advantages: 





1 After the second stage has been completed, an ex. 
ternal steel sleeve with an oil-resistant synthetic 
rubber seal provides positive closure and prevents 
passage of fluid between the inside and the outside 
of the casing, regardless of the condition of the 
cement job at that point. 
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2 The cementing ports of the Stage Cementing Col- 
lar may be opened at any time after completion of 
the first stage, and fluid may be circulated through 
the stage collar for any desired length of time be- 
fore starting second-stage cementing. 


Fig. A—Ready for cementing the first stage. The cementing ports are 
covered by the Lower Inner Sleeve which is held in position by shear 
screws; shear screws also hold the Shut-Off Sleeve above the cementing 
ports. The Baker Flexible Cementing Plug (shown on opposite page) will 
pass through the Stage Collar without shearing the screws holding the 
Inner Sleeves. " 
3 Operation of the stage collar is effected by fluid 
pressure applications only, and no movement of 
the casing is required after the first stage of the 
cementation has been completed. 


Fig. B—Ready for cementing the second stage. After the Trip Plug is 
seated, application of hydraulic pressure shears the screws holding the 
Lower Inner Sleeve which moves downward, thus uncovering the cement- 
ing ports. The Trip Plug prevents passage of fluid into the casing below, 
and cement pumped into the casing will now pass through the cementing 
ports for the second-stage cementation. 


4 All internal parts of the Baker Stage Cementing 
Collar are constructed of readily drillable mate: 
rials, and when drilled out there are no shatp 
shoulders or irregularities to interfere with the 


Fig. C—Second-stage cementation is completed. The Shut-Off Plug has 
subsequent passage of tools through the collar. 


been pumped down the casing and pressure applied to shear the screws 
and move the Shut-Off Sleeve downward to close off the cementing ports. 
Note how the Sleeve Lock Ring has expanded to lock the Shut-Off Sleeve 
in position permanently covering the cementing ports. 


5 Since the steel Shut-off Sleeve is on the outside of 
the Stage Cementing Collar, there is no possibility 
of accidentally opening the cementing ports when 
drilling out the internal mechanism, or later when 
bits or casing scrapers are run through the collar. 







See opposite page for details of operation. 
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Sussex field, Johnson County, Wyoming. 


P 410. 


Sussex and Meadow Creek Fields 


Six pay zones have produced — four 


additional zones to be developed 


Tae Sussex and Meadow Creek fields 
lie in the southwest portion of the Pow- 
der River Basin five to ten miles north- 
east of the old Salt Creek field (Fig. 1). 
he discovery well, Continental Sussex 
Unit No. 1, in the NW NW SE Section 
17, Township 42 North, Range 78 West, 
was completed in July, 1948, in the 
Lakot« sand at a total depth of 7726 ft 
for an initial potential of 350 bbl of 41 
gravi'» oil daily. Surface geological re- 
Conn: ::sance followed by gravity and 
7. 2 ee initiated the drilling of 
IS we}l, 


FRANK C. SIMS 


Development 


Subsequent development around the 
drill site led to new pay discoveries in 
the shallower Sussex and Shannon 
sands. In May, 1949, a second Lakota 
pool was discovered 214 miles to the 
east. During the same year, Sussex and 
Shannon sand production was proved in 
the North Meadow Creek area lying be- 
tween the Sussex and Meadow Creek 
Units (Fig. 2). Meadow Creek Unit No. 
1, in NE NE NW Section 11, Township 


EXCLUSIVE 
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41 North, Range 78 West, was com- 
pleted in the Lakota sand in April, 1950, 
for a potential of 240 bbl per day at a 
depth of 7555 ft. Additional Shannon 
and Second Wall Creek oil was discovy- 
ered in this area. 

Later in the year, Meadow Creek Unit 
No. 5 tested Shannon and Lakota oil 11 
miles west of the initial discovery. Also, 
two sizable Sussex-Shannon producing 
areas were discovered in the Sussex Unit 
during this period. 

The following year two small pools 
were proved in the Meadow Creek Unit, 
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Ke Cody shale (Upper Cretaceous) 


Kfh Fox Hills (Upper Cretaceous) 
KI Lance (Upper Cretaceous) 


FORMATION: 


Kes 
(After United States Geological Survey, Oil and Gas Investigations Map O.M. 122, 1951, modified.) 


Kmv Mesaverde (Upper Cretaceous) 
Tw 


Wasatch (Eocene) 
Shannon sandstone member 


FIG. 1. Geological map of Southwest Powder River Basin, Wyoming. 
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one in the Sussex and the other in the 
Shannon sand. In June, 1951, Sussex 
Unit No. 59, in SW NW SE Section 17, 
Township 42 North, Range 78 West, dry 
in the Lakota, was deepened to 9299 ft 
into the Tensleep sand for an initial pro- 
duction of 1400 bbl of 30.5 gravity oil 
per day. To date, two of the original 
Sussex Unit producing areas have been 
drilled to the Tensleep sand with suc- 
cess, and one Tensleep pool has been 
discovered in the Meadow Creek Unit. 
One of the Sussex Unit Tensleep pools 
is in an advanced stage of development. 

In general, the limits of the Lakota 
and shallow sand producing areas have 
been defined in the Sussex and Meadow 
Creek Units and the North Meadow 
Creek area, and development drilling 
has been gradually discontinued. Rapid 
development during 1951 connected the 
two original Shannon reservoirs in the 
Meadow Creek Unit to form one of the 
larger producing areas. 

In August, 1951, West Sussex Unit 
No. 1, in NW SE NW Section 8, Town- 
ship 42 North, Range 79 West, 4 miles 
west of production, was completed at a 
plugged back depth of 2950 ft in the 
Shannon sand for an initial potential of 
450 bbl of 39.5 gravity oil per day. This 
well had a total depth of 6160 ft in the 
Lakota sand and flowed salt water from 
that formation. Subsequent drilling has 
outlined the limits of the Shannon pool 
and, in addition, has discovered a small 
Lakota producing area. In July of this 
year another Shannon sand discovery 
was completed 114 miles to the north- 
west; however, due to curtailment of 
development drilling, size of this pros- 
pect has not been determined. _ 

As of July 1, 1952, 226 producing 
wells have been completed in the Sus- 
sex and Meadow Creek areas. Develop- 
ment has been on the basis of one well 
to 40 acres in the unitized areas; Sus- 
sex sand wells in the North Meadow 
Creek area have been drilled one to 
20 acres. 


Producing Zones 


The Sussex sand is the shallowest of 
6 pay zones that have thus far been pro- 
duced. Four additional zones which have 
tested oil remain to be developed. Mea- 
dow Creek Unit No. 98 (Fig. 3) deep 
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FIG. 2. Sussex, West Sussex and Meadow Creek areas, Johnson County, Wyoming. (Contoured on Lakota sand.) 


e Lakota wells. 





test to the basal Cambrian in SE NE 
NW Section 11, Township 41 North, 
Range 78 West, penetrated a typical 
sedimentary section for the area. This 
well was drilled to a total depth of 10,- 
126 ft before being plugged back for 
completion in the Tensleep sand for a 
potential of 240 bbl daily. 


Sussex Sand. The Sussex sand pro- 
duces in 5 pools in the Sussex and Mea- 
dow Creek Units and North Meadow 
Creek area. The sand is poorly devel- 
oped in the West Sussex Unit. The net 
effective thickness of the Sussex is 30 ft. 

€ cumulative production from 75 
_ as of June 1, 1952, was 2,806,611 


Shannon Sand. The net thickness of 
the Shannon is 25 ft. It produces in 7 


pools throughout the area. Seventy-eight 
wells produced 1,162,038 bbl to June 
1, 1952. 


First Wall Creek Sand. Two wells 
have been completed in the First Wall 
Creek for a cumulative of 19,899 bbl as 
of June 1, 1952. This sand, because of its 
lack of permeability, has been an unim- 
portant reservoir so far. 


Second Wall Creek Sand. Twelve 
wells have been completed in the Second 
Wall Creek in the Meadow Creek Unit. 
Recently, Second Wall Creek oil was 
tested in the west portion of the Sussex 
Unit, but the size of the reservoir has 
yet to be determined. The Second Wall 
Creek sand is shaled out in the Sussex 
“B” area, or east side of the unit. Net 
thickness of the sand is approximately 
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20 ft. Cumulative production to June 
1, 1952, was 184,376 bbl. 


Lakota Sand. The Lakota is produc- 
tive in 5 pools throughout the area. Net 
thickness of the Lakota varies from 25 
to 40 ft. As of June 1, 1952, the cumula- 
tive production from 42 wells was 2,- 


209,728 bbl. 


Tensleep Sand. The Tensleep may 
prove to be the most important reservoir 
in the Sussex and Meadow Creek areas. 
Due to lack of outlet, 8 wells have pro- 
duced only 9519 bbl as of June 1, 1952. 
The Tensleep, with an average net 
thickness of 80 to 100 ft, is productive 
in 3 pools. . 

Additional zones that have tested oil, 
but have not been developed, are the 
Teapot and Parkman sands, 1300 and 
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1000 ft above the Sussex, respectively, 
the Sundance sand, and the Amsden (?) 
formation. No important shows have 


been observed below the Amsden(?). 


Structure 


General. Sussex and Meadow Creek 
fields are located on a broad structural 
terrace which lies on the northeast flank 
of the Salt Creek anticline (Fig. 1). 
The surface expression of this terrace is 
a pronounced broadening of the Lance 
outcrop to about 7 miles. Regional dip 
on the north end of the terrace is about 
30 deg northeast into the Powder River 
Basin, while dips across the terrace are 
less than 10 deg northeast. Generally, 
subsurface drilling has outlined plung- 
ing anticlinal noses cut by transverse 
normal faults and, in places, reversal 
has been determined. 

Meadow Creek Unit. A north plung- 
ing anticline lies in the Meadow Creek 
Unit and extends into the Nortli Mea- 
dow Creek area (Fig. 2). At least one 
closure is present on the Lakota sand 
and this one lies in the east portion of 
the unitized area. The anticline is cut 
on the shallow sands by several small 
northeast striking faults, which appar- 
ently die out before reaching the Lakota. 

North Meadow Creek Area. The north 
plunge of the anticline mentioned above 
is cut on the shallow sands in the south- 
ern part of the North Meadow Creek 
area by a south-dipping transverse fault 
with about 150 ft of throw. 


Sussex Unit. In the east portion of 
the Sussex Unit a northwest trending 
anticlinal nose is cut on the shallow 
sands by an east-west-trending south- 
dipping fault with 1000 ft of throw. This 
same fault appears to have 200 to 300 ft 
of throw on the Lakota horizon (Fig. 
2). On the west side of the Sussex Unit 
another northwest-trending anticlinal 
nose has been cut at least down to the 
Lakota sand by two east-west trending 
south-dipping faults with 400 to 500 ft 
of throw. One of these faults offsets the 
Tensleep horizon. 

West Sussex Unit. The structural pic- 
ture in the West Sussex Unit is similar 
to that found in the Sussex Unit. In the 


West Sussex Unit a north-plunging nose © 


has been cut down to the Lakota sand by 
a transverse fault with from 600 to 900 
ft of throw. 


Factors Governing Accumulation. 
The oil accumulations in the shallow 
sands in the Sussex and Meadow Creek 
areas are trapped primarily by normal 
faults that offset the producing horizon. 
Reversal and lateral stratigraphic 
changes also control accumulations in 
the shallow sands of the Meadow Creek 
Unit. Oil pools in the Lakota sand in the 
Sussex and West Sussex Units are con- 
trolled by faulting. In the Meadow 
Creek Unit reversal again appears to be 
the important factor in effecting Lakota 
accumulations. The Lakota sand in the 
southwest portion of the Meadow Creek 
Unit becomes impermeable and, here, 
the accumulation may be due to a per- 
meability trap. The Tensleep pool on 
the west side of the Sussex Unit is prob- 
ably controlled by faulting. The two re- 
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FIG. 3. Representative log of Sussex and Meadow Creek 
areas, Johnson County, Wyoming. 


+ 


maining Tensleep pools have not been 
developed sufficiently to determine the 
factors governing accumulation. 
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The Ohio Oil Company’s Elizabeth Lamb No. 2 in Lance Creek field with separator and storage tanks. 


Lance Creek field, discovered in 1918, demonstrated how 


good production practices pay off in carefully developed area 


Tx Powder River Basin is one of the 
largest intermountain basins in the 
Rocky Mountain Region.- It extends 
from the Laramie Range and the Hart- 
ville Uplift in Wyoming on the south 
to the central part of Montana on the 
north, or a distance of over 200 miles, 
and is bounded on the west by the Big 
Horn Mountains of Wyoming and on the 
east by the Black Hills of South Dakota, 
a distance of over 100 miles. The basin 
contains over 26,000 sq miles of area. 
Exploration in the Powder River 
Basin has been in progress since 1908, 
following the discovery of the fabulous 
Salt Creek field in that year. Most of the 
prominent surface structures on the peri- 
phery of the Powder River Basin were 
drilled in the following years resulting 
Il major discoveries such as Big Muddy 
in 1916, Lance Creek in 1918, Mule 
Creek snd East Lance Creek in 1919, 
Notche; in 1923, and Cole Creek in 
1938. Discoveries that occurred during 
and aficr the Second World War are 
little Buck Creek in 1944, Glenrock and 
South “lenrock in 1950, and of major 
import: -ce on the basinward side of the 
Salt Cick field, the Taylor-Sussex and 
*Divis!>n Engineer, The Ohio Oil Company. 


R. M. CHURCHWELL* 


Meadow Creek fields in 1949 and 1950. 

The fields mentioned above, plus nu- 
merous discoveries of lesser importance 
have outlined, to some extent, the pro- 
ductive areas of the Powder River Basin 
along its southern extremity and north- 
ward along each side for a considerable 
distance. No discoveries of any impor- 
tance, however, have been found on the 
northwest, north, and northeast edges 
of the basin. The same applies for the 
center of the basin. 


Lance Creek Field 


The Powder River Basin has been an 
important oil-producing area since early 
in the history of the petroleum industry 
in Wyoming and in the Rocky Mountain 
Region. Lance Creek, which was dis- 
covered in 1918, will be discussed as an 
illustrative example of Powder River 
Basin production. This field has been 
second only to Salt Creek with regard 
to the amount of oil produced by a field 
within the basin; to date some 78,000,- 
000 bbl. The field is especially interest- 
ing due to the fact that so many horizons 
were productive, namely 12; and, also, 


EXCLUSIVE 


THE PEYROLEUM ENGINEER, September, 1952 





since high gravity sweet oil is produced 
from rock of Pennsylvanian age con- 
trary to the heavy black sour oil usually 
encountered. 

The Lance Creek field has also been 
of importance because it has been a 
large source of engineering and geo- 
logic data, which has facilitated the 
understanding of the typical Rocky 
Mountain type reservoirs. The field as- 
sumes further importance as being one 
of the very early unit operations in the 
Rocky Mountain Region. Sufficient his- 
tory of orderly withdrawals and of pres- 
sure maintenance has been accumulated 
so that it is possible to evaluate the bene- 
fits derived through unit operations. 

The Lance Creek structure lies south 
and west of the Black Hills and north 
of the Hartville Uplift, and about 20 
iniles north of the town of Lusk, Wyo- 
ining. The field comprises the west end 
vf an anticlinal axis about 12 miles in 
length trending east and west. 


Discovery — Cloverly Zones 
The Lance Creek field was discovered 
in October, 1918, when The Ohio Oil 
Company completed a well on the east 
edge of the field, which produced 80 bb! 
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PIERRE-1700’ 
Gray Shale 






Grey calcareous shale 

flecked with chalk near to: 
CARLILE AND GREENHORN.7? 0’ 

Dark Gray shale with 

shaly sand and calcareou: 


BELL FOURCHE SHALE-820’ 
Dark gray shale and sancy shale 


| MOWRY SHALE 
Gray siliceous shale 


NEWCASTLE SANDSTONE 
Dark gray to black shale 
DAKOTA SAND 
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FUSON 
LAKOTA SAND 
MORRISON 


Green calcareous shale 
SUNDANCE SAND, FIRST 


Red sandy shale 


BASAL SUNDANCE SAND 
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tit 
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==] SPEARFISH 
== Brown-red shale with limestone 
Bee and anhydrite near base 


ret 





MINNEKAHTA Gray to pink limest 
OPECHE Brown-red shale 


CONVERSE (Ist and 2nd) 
SAND Red to buff sand 
Limestone and anhydrite 


Limestone and anhydrite 


Limestone, dolomite, 
and anhydrite 


Red shale 


RED MARKER 


FIRST LEO SAND 
Buff sand with calcareous : 
cementing material with dolomite, 






eS lime, and black shale breaks 
fogs SECOND LEO SAND 


THIRD LEO SAND 
Dolomitic limestone with thin beds 
of shale and sandy limestone 
FOURTH LEO SAND 


Ils 










Dolomitic sands 












arse Alternate red shaly 
sands and light gray sands 
| BELL SAND 
5 
Pe} MADISON LIMESTONE 
: Gray limestone with 
thin beds of shale 












DEEP HIGH-TEMPERATURE WELLS? 
“Dill with 
























oosot 


Low alkalinity, low solids, Driscose 
base, oil type emulsion muds 
1, Section of Well No. 1; logged with a time  rqyide accurate log interpretation 
some interpretation and correlation problems. — minimize gelation problems 


é That’s right! Look how this Driscose base mud 
gives an electric log that truly shows the forma- 
tions penetrated. The properties of this mud were 
practically unchanged by aging at temperatures 
in excess of 325 F.—no high temperature gelation 
or solidification. 


This high stability mud also resists breakdown 
from heavy mineral salt contamination. Driscose 
provides excellent water loss control. Acts as the 
emulsifying agent. Greatly improves the weight- 
suspending properties. 





nest’ 


For practical, profitable advice on your partic- 
ular mud problems—deep well or not—consult 
our experienced mud engineers. 


9 _ Order Driscose from your regular mud dealer. 

‘Well No. 2, with paralleling strategraphic Shipped in 50-pound, 6-ply, water resistant ba 
structure, was drilled with a Driscose base oil - é — e. 
emulsion system. Observe the improved spon- Portions of electric logs shown at left are further iden- 
no mechanical or gelation problems. article, ““CMC Blended for Improved Resistivity.” 





slomite, 
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*DRISCOSE is a trademark for Sodium Carboxymethylcellulose 


DRILLING SPECIALTIES COMPANY 


BARTLESVILLE, OKLAHOMA 
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of oil daily from the Wall Creek sand 
(Upper Cretaceous) at a depth of 2689 
it and was later deepened to the Second 
Dakota at 3663 ft, from which it pro- 
duced 1500 bbl per day of 38 API 
gravity oil. This discovery caused a drill- 
ing boom, but due to the disappointing 
results, the boom was over by 1921. By 
1930 approximately 120 wells had been 
drilled to sands in the Dakota series. It 
is estimated that between 41% and 5,000,- 
000 bbl of oil and 45 to 50 billion cubic 
feet of gas was produced from these 
Cloverly sands of Lower Cretaceous age. 
The Muddy and Dakota sands produced 
the major portion of the oil, while the 
Lakota sand was the predominant gas 
producer. Between 1927 and 1928, the 
majority of the gas produced was 
burned in a carbon-black plant in the 
area. Although these sands have been 
virtually depleted for several years, it 
is interesting to note that three of the 
original oil wells to the Cloverly sands 
are still producing. The Dakota sand of 
the series has been used in recent years 
as a storage reservoir for residue gas. 


Morrison Sand 


Much later in the life of the field 
about 40 ft of productive oil sand was 
discovered in the middle of the Morrison 
formation of Jurassic age. A drillstem 
test made in 1944 in a well on the crest 
of the structure yielded oil at a rate of 
45 bbl per hour and gas at a rate of 
500,000 cu ft per day. This zone has not 
been developed, since the area is very 
small and wells to other formations can 
be recompleted for the depletion of this 
small reserve. 


First Sundance Sand 


The First Sundance sand of Jurassic 
age in the Lance Creek field was dis- 
covered by The Ohio Oil Company in 
1930; however, this zone was of rela- 
tively minor . importance. 

The First Sundance sand was unitized 
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Unit compressor plant at Lance Creek, Wyoming, with derricks of the field showing up in the background. 


in May, 1942, by the three operators, 
The Continental Oil Company, Argo Oil 
Corporation, and The Ohio Oil Com- 
pany, and 485 acres were included 
within the participating areas. Ten wells 
were ultimately drilled to this forma- 
tion and production from this sand 
through January 1, 1952, was over 
1,500,000 bbl. 


Basal Sundance Sand 


In 1935, Ohio Oil discovered a sub- 
stantial reserve of oil in the Basal Sun- 
dance sand of Jurassic age. The Agnes 
Rohlff No. 2 well came in for an initial 
production from the Basal Sundance of 
better than 2000 bbl per day of 47 API 
gravity oil. This discovery touched off a 
major boom resulting in the drilling of 
75 additional wells. In January, 1938, 
the majority of the productive area of 
the Basal Sundance reservoir was 
unitized by the same three operators 
previously mentioned, and an initial par- 
ticipating area was established, which 
included about 1600 acres. The unit op- 
erators constructed a gas recycling 
plant in conjunction with a gasoline and 
LPG plant which was constructed and 
operated by Continental Oil. Residue 
gas is returned to the Basal Sundance 
sand reservoir under a joint pressure 
maintenance program. 

Pressure Maintenance. Cumulative 
oil production had reached approxi- 
mately 4,000,000 bbl at the time pres- 
sure maintenance was begun. Bottom 
hole pressures had declined quite 
rapidly during the first four years of 
operation in the field and the rapid 
decline indicated a limited water drive. 
After pressure maintenance was started, 
the pressures were maintained at or near 
75 per cent of the original pressure for 
a period of 8 years. After the initial 8- 
year period, it was impossible to ‘inject 
sufficient gas to maintain the pressure, 
and the reservoir pressure has steadily 
declined. 






Present pressures are approximately 
25 per cent of the original pressure. 

Production from the Basal Sundance 
sand is presently being obtained from 
the structurally low wells, which in 
most instances are on the edge of the 
reservoir. As of January 1, 1952, Basal 
Sundance sand production had been al- 
most 34,000,000 bbl, which to date 
represents a recovery of almost 50 per 
cent of the estimated oil in place. Of the 
34,000,000 bbl, almost 24,000,000 bbl 
have been recovered from the unitized 
area. Present day production from the 
Basal Sundance sand in the field is 
about 2200 bbl per day. 

Water Flooding. During the past few 
months, the unit operators have insti- 
tuted a pilot water flood program along 
the south edge of the reservoir. The 
source of water for this project is from 
the deeper Leo sand wells in the same 
field. This water is fresh and relatively 
pure, and to the present time has re- 
quired no filtering or- chemical treat- 
ment prior to injection. 

A closed system of water injection 1s 
being used with the water flowing di- 
rectly from a free water knockout on a 
Leo sand well to a skimmer tank at the 
injection well, and to date the water has 
been injected by gravity. It is much too 
early to form any conclusions on the 
possible success of this pilot water flood 
program, other than the fact that the 
Basal Sundance sand will take water 
with no apparent difficulty. 


Converse Sand 

In May of 1936, 42 API gravity oil 
was discovered in the Converse sand 0 
the Upper Minnelusa formation of the 
Pennsylvanian age. This reservoir was 
unitized in 1943, and the same 3 oper 
ating companies established a 285-acré 
participating area and 4 wells have been 
completed in this sand. To January ° 
this year, this small producing area ha 
produced almost 1,000,000 bb! of oil. 
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ny ONE of these Reasons 


is reason enough to always specify 


ea 1001 100 American Iron 


— are 3 times as strong as € 4 
the pipe they connect! elf 


Ao Cie TOOL JOINTS 
ast TOOL JOINTS . 














— give positive protection 
against joint leakage 
and creap! 


a 


Gtiight Gage 100 JOINTS 


— tighten their seal as the 
tension load and 


pump pressure increase! 


liaisht Cage TOOL JOINTS 


* 


— are precision machined 
and heat-treated to 
exacting specifications! 





R€o.y.s pat.oF' 3 
“he al 
— ickl d easil 
— 4oma c\\ 
at the drilling rig! 


4 POINT SEAL 
— require no selective fitting PROTECTION 


to the drill pipe! 
The basic design of Straight Grip 
TOOL JOINTS provides the fol- 
lowing 4 points of seal 





he gAl Gig TOOL JOINTS STABILIZER 
: 1 FLuID SEAL 
— are designed right... 
THREAD 
made right . . . installed 2 
right .. . TRIED AND TENSION SEAL f 
PROVEN! 3 INSIDE FLUID 
SEAL 
4 SHOULDER “~ : 
FLUID SEAL — 
~~ —, 


Macturersof APJl.. "Amweld’ (counterbore weld) and "Flash Welded” Tool Joints. te, te . 


i. © 
— ———s ~ 
Ameri I & hi "a © —<——== 
erican Iron & Machine Works Co, ===> 
OKLAHOMA CITY, OKLAHOMA * BOX 1177 * PHONE L. D. 518 —ESS_—|!:: =~ 
ee a 
DISTRICT OFFICE: HOUSTON, TEXAS ning —— 
EXPORT OFFICE: 11 WEST 42ND ST., NEW YORK CITY, N. Y. =" 
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reduce packing wear 


increase efficiency 


E | HYDRIL K-20 | 
| BOT SATION DAMPENER 


check these advantages 





SAFETY — Thick-walled alloy steel body with integral API ring 
joint flange provides great strength in a rigid, compact assembly. 


LARGE SURGE CAPACITY — Body cavity contains only the syn- 
2 thetic rubber diaphragm with compressed nitrogen above it. 
There is no “dead space” in the body — it’s all available for 
surge displacement. 

3 SIMPLE DESIGN — Only 3 main parts. Diaphragm can be easily 


and quickly replaced in the field with regular rig tools. 


SELF-CLEANING— Pre-charge pressure completely displaces fluid 
_ when pump is shut down. Sediment can’t accumulate; maximum 
operating efficiency is assured at all times. 


LONG DIAPHRAGM LIFE— Diaphragm moves freely from one 
end position to the other without undue stress and wrinkling. 
Provides maximum economical, trouble-free operation. 


for complete information call or write 


vm tf LE scum HYDRIL COMPANY 


CONNECTION OUTLET LOS ANGELES, CALIF. HOUSTON, TEXAS 
Pat-nt Pending / 


THE Pe ‘ROLEUM ENGINEER, September, 1952 To obtain more tdtormatton on products advertised see page E-51 B-17 





ng. 





952 









| for Economical Production 
INSTALL 


IN YOUR 
OIL WELLS 


Our job‘is to provide for you a 
plunger pump that will insure maxi- 
mum economy in producing your oil 
wells. In field after field, Pacific’s 
quality materials coupled with 
Pacific’s precision workmanship have 
reduced production costs as much 


vas fifty per cent. 
































































This economy 
is made possible by: 


q Pacific’s exclusive strong-tough- 
hard MOLOY® LINERS for long 
life, greater resistance to tempera- 
ture-corrosion-abrasion. 


2 PLUNGERS CHROME PLATED then 
PACILITED — another Pacific ex- 
clusive. 


3 VALVES AND SEATS to fit well 
conditions. 


4 INTERCHANGEABILITY OF PARTS 
—all parts of Types RLA and RLB 
pumps are interchangeable. 


5 TWO BUSHINGS will convert Type 
RLA to Type RLB, or Type RLB to 
Type RLA. 


Oe s out = PE, “2 — 
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PACIFIC PRECISION BUILT PLUNGER PUMPS 
IN YOUR WELLS INSURE ECONOMICAL 
PRODUCTION. 


ee 


ST meee 






ere = PACIFIC 
Precision SSaile 
PUMPS 


Export Office: Chanin Bldg., 122 E. 42nd St., New York— Offices in all Principal Cities 
MID-CONTINENT DIVISION: 1221 E. Ist St., Tulsa, Oklahoma 
DISTRIBUTED IN CANADA BY: Lucey Export (Canada) Ltd., 1215 9th Ave., Calgary. 























Leo Sands 


In June of 1937, The Ohio Oi! “om. 
pany again made a discovery of 4. AP] 
gravity oil in the First Leo sand .£ the 
Lower Minnelusa formation ©’ the 
Pennsylvanian age. A third -d ‘lling 
boom resulted, and subsequent «'<eper 
drilling proved the existence of three 
additional zones in the Leo forr:::tion. 
During the same summer, the thie op. 
erators unitized a 2332-acre Lee sand 
producing area, and to date son: 145 
wells have been drilled to the Leo -ands. 
The porous or productive zones in the 
Leo occur irregularly through aj: proxi- 
mately 550 ft of ‘sands, limes, dolemites, 
anhydrites, and shales. An eflective 
water drive has maintained the pressure 
at about 80 per cent of the criginal 
value, and to January 1, 1949, the Leo 
sands had produced almost 36,100,000 
bbl of oil. The contribution of nearly 
22 billion cubic feet of gas from the Leo 
zones helped to make the pressure main- 
tenance operation of the Basal Sundance 
sand a success. 

In the fall of 1949, a high volume sub- 
merged centrifugal pump was installed 
in one of the Leo wells to determine if 
additional recovery could be obtained by 
the lowering of producing pressure to 
allow solution gas to expel some of the 
oil that was trapped in the low permea- 
bility zones. The installation of this 
pump proved very successful and the 
unit operators subsequently installed 6 
additional pumps. Each pump is in- 
stalled with a self-contained engine gen- 
erating unit to supply the electrical 
power. During the past 3 years of high 
volume pump operations in the 7 unit 
wells, a total of approximately 900,000 
bbl of oil and over 12,000,000 bbl of 


water had been recovered by these 


| pumps. Leo wells within the unit area 
| had produced about 26,000,000 bbl as of 


January 1, 1952. 


Deep Tests 
To the present date, there have been 


| three deep tests drilled in the Lance 


Creek field. The original test was drilled 


| on the apex of the structure; the other 





two were drilled on the flank. Each of 
these three tested the Madison limestone 
formation of the Mississippian age, but 
failed to find commercial production. 


Summary 


As of January 1, 1952, the Muddy. 
Dakota, Lakota, First Sundance, Basal 
Sundance, Converse, and Leo zones In 
the Lance Creek field have produced a 
total of almost 78,000,000 bbl of oil. 
Unitized portions of the First Sundance, 
Basal Sundance, Converse, and Leo 
zones had produced almost 53,000,000 
bbl of oil to January 1, 1952. It is estl- 
mated that many millions of barrels of 
recoverable oil remain to be produced. 
Consequently, Lance Creek will con 
tinue in an important role in the modem 
history of the Powder River Basin, as It 
has done in the early history of the 
basin. The high per cent of recoveries 


| experienced from some of the produc- 


tive zones serves as a good example 1 
the results to be obtained throug’: 200 
producing practices under unitiz: ‘100. 
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COSTS ONLY $2 PER MONTH 
PER WELL TO REMOVE PARAFFIN! 


The KINNEY PARAFFIN-CONTROL METHOD keeps flow lines 
free and open WITHOUT costly steaming or chemical 
treatment. Only two elements to this revolutionary system 
— the KINNEY PLUG-INJECTOR VALVE and — the KINNEY 
SOLUBLE MECHANICAL PLUG. The injector valve is 
equipped with a special by-pass which permits insertion 
of SOLUBLE MECHANICAL PLUG into line, as often as 
needed, WITHOUT shutting down the well. Plug purges 
line of paraffin and then — DISSOLVES! That's all there is 
to it. Think of the down-time avoided, the man-hours and 
Production-hours saved with this method. So successful is 
KINNEY that, of the over 2,000 sold the past several 
years; NOT ONE HAS BEEN REMOVED BECAUSE OF 
DISSATISFACTION. Records kept by major companies show 
average cost of removing paraffin with KINNEY to be only 
$2 per month per well. Let us show you the facts — NOW! 


apDER TODAY - 
gene FOR COMPLETE 


InsORMATION..-TO 









THE PETROLEUM ENGINEER, September, 1952 


























a ‘ AS 


Hinney, inc. 


|PATENTED BY-PASS 











.. . allows easy insertion of |” 
plug into line without shut- 


ting down. 


DAMAGE TO PLUG and 
insure perfect performance 


KINNEY... 
PLUG INJE 


To prevent 


CTOR VALVE 





must be installed and used 
as part of system! 
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FIG. 1. Glenrock area near Casper, Wyoming. 


What Sparks the 


Powder River Basin? 


Powder River Basin contains 35,000 square miles 


with only important discoveries to date on outer rim 


JACK MENNEER* 


A VAST avenue for exploratory drill- 
ing still remains in the Powder River 
Basin although considerable oil field de- 
velopment has materialized over a period 
of 30 years. The recent oil discoveries 
in Ordovician formations at the southern 
part of the Williston Basin have served 
to increase the possibilities of similar 
production in the northern area of the 
Powder River Basin where the Ordovi- 
cian is 400-500 ft thick. In time, no 
doubt, the bit will reveal the answer. 

The Powder River Basin latitudinally 
extends across the eastern part of two 
states, from the Musselshell River in 
~ *Editor Drilling & Producing. 
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Montana to the River Platte in Wyo- 
ming, which is a distance of about 250 
miles. To the east of the basin is the 
Black Hills mountain range in South 
Dakota and Wyoming, and to the west 
in Montana are the Big Horn Moun- 
tains, and in the southern extremity in 
Wyoming are the Hartville Uplift and 
the Laramie Range. 


Hydrocarbon Accumulation 


The elongated basin has an area of 
approximately 35,000 square miles and 


EXCLUSIVE 


P 410. 
the strike is NNW-SSE. It is esse: tially 


a structural syncline type basi: with 
Eocene formations in the centre’ part. 
and on the outer rim relative], steep 
Mesozoic and Paleozoic exposures o¢. 
cur. The geological periods of th: basin 
range from Cambrian to. Tertiar;, byt 
the Silurian is presumably abs: sit, 

All important oil field disc-veries 
have been in the outer rim of the basin. 
Some of these fields are Salt Cree, Cole 
Creek, Big Money, and Lance Creek, 
and of course there are severa! more. 
The four fields given as an example are 
structurally controlled and are domal 
anticlines. 

Production is obtained from two dif. 
ferent types of geological features. 

1) Structural 

2) Stratigraphical trap 

The structural, which is usually a 
dome, is the more prolific producer and 
is characterized by multi-zones, ihe Salt 
Creek and Lance Creek fields have, as 
an example, 9 productive sections. 

The stratigraphical trap is found 
largely in the lower Cretaceous sands, 
for example The Mush Creek and Fid- 
dler Creek fields. A solitary producing 
horizon is the general rule and in any 
case not more than two will occur. These 
traps are lenticular depositions and have 
a general thickness of 10 ft, and occa- 
sionally 20 ft. The presence of strati- 
graphic trap reservoirs has brought 
about in recent years a new line of think- 
ing concerning petroleum accumulation 
possibilities in the basin, because pre 
viously the search was mainly for dome 
structures. 

Up to the present, the Mississippian 
or older limestone formations have not 
yielded any commercial oil. The Mis- 
sissippian is about 1000 ft thick in the 
northern section of the basin and thins 
out in the south. The apparent absence 
of oil in this formation is unexplainable. 
Oil shows have been evidenced, but 
whether migration has occurred is 
problematic. On the other hand, erosion 





The Powder River Basin covers 
35,000 square miles in the states 
of Wyoming and Montana. Produc- 
tion has been obtained from the 
basin for many years and several 
major fields have been developed 
on the outer rim. 

Exploratory drilling has many 
possibilities and particularly in the 
north where the neighboring Wil- 
liston Basin has produced from 
Ordovician limestone formations. 

The South Glenrock field, op- 
erated by the Far West Oil Com- 
pany, is discussed. Production !s 
obtained from sandstone reser- 
voirs at approximately 5000 ft. 
The elimination of paraffinic de- 
position is successful. 

A lime based mud is generally 
used in the basin when drilling be- 
low 6000 ft and an oil emuision 
is considered necessary for a nor- 
mal completion. 
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A. Nicholas 
OF Pacific Blvd. 
Huntington Park, California 


Charles A. Fowler 


Bryant Stree 
- Lamar floag ag 3, ‘California 


— 


H. F. 
aan ite. 
“pe We Georgia 


ILLINOIS sa 
Union Chain & Mfg. Co. 
Albrecht 


A. C. Mohr 


Room 1232 
53 W. ,~ Blvd. 
Chicago, Illinois 


INDIANA 


Paul W. Huddlestun 
5745 Guilford Ave. 
indionapolis 20, Indiana 


ALABAMA 
Alabama Bearing Company, 


Inc. 
182 E. Jefferson St. 
Montgomery, Alabama 


Alabama Machinery & 
ly Co. 
Dothan, Alabama 
- U Mine Supply Company 


$. 20th Street 
Saieken. Alabama 


ARKANSAS e r 
S iompany, Inc. 
ar et ie Street 

He _ 145, University 


Statior 
Fayetteville, Arkansas 


CALIFORNIA 

American Chain & Gear Co. 
5511 Pacific Blvd. 
Huntington Park, California 


A. Fowler 
889 Bryant St. 
San Francisco 3, California 


Valley Belting & 
y bam Co. 
2309 Los Angeles St. 
Fresno, California 
CONNECTICUT 
Ideal Machinery Company 
Plainville, Connecticut 
Motor Equipment Co. 
Wall & Water Sts. 


dgeport 3, 





DELAWARE 
The s Rubber 
ucts Co. 


Wilmington, Delaware 
Standard Industrial Supply Co. 
403 Adams St. 


Wilmington, Delaware 


FLORIDA 
Ellis & Lowe Co., Inc. 
302-306 S. Morgan ‘st. 
Tampa, Florida 
Farquhar Machy. Co. 
720 West Boy St. 
Jacksonville, Florida 
General Savtpment & 
Supply C 
543 N. W. Sih Street 
P.O. Box 1471 
Miami, Fond 
Industrial Marine Supply Co. 
Pensacola, Florida _ 
— 
ings & D 1 
ain oa 
Macon, Georgia 


Cue Mendwane & 
pply 


Abo, Wetingto St. 
iS 
Macon Supply Co. 

nm, Georgia 
 » Herdware & 

Eh 


Columbu: 











— 
“236 Humble Oil Bidg. 
909 S. Jefferson Davis Pkwy. 
New Orleans 15, Louisiana 
MASSACHUSETTS 
Transmission Engineering Co. 
Stanley John: 
6 Hartford Si 
Newton Highlands 61, Mass. 
MICHIGAN 
Wd, Wh —_ & Mfg. Co. 


5538 Bg Ave. 
Detroit 2, Michigan 


MINNESOTA 


F. H. Bathke 
490 _N. Snelling Ave. ry 


St. Paul, Minnesota 
MISSOURI 


|. B. Flaherty 
5473 Delmar Bivd., Rm 206 
St. Lovis, Missouri 


Ed_ Schiefelbein 
311 West 10th St. 
Kansas City 6, Missouri 


UNION CHAIN REPRESENTATIVES 


NEW Me 


John B. Foley 

107 Bay Sr. 

Syracuse, New York 
Mays & —— Inc. 

50 Church Si 

New York 7, “New York 
Potter & Dugan, Inc. 

29 Wilkeson St. 

Buffalo, New York 
NORTH CAROLINA 


M. R. Snyder Co. 
304 E. Tremont Ave. 


P. O. Box 
Charlotte 3, N. Carolina 


OHIO 

Fred W. Borrow 

a8, ‘Portsmouth Ave. 
Cincinnati, Ohio 


Union Chain & Mfg. Co. 
F. H. Seiyaple 


+ saiey, Bidg. 
Cleveland 13, Ohio 


UNION CHAIN STOCK CARRYING 


GEORGIA 

Richmond Supply Co. 
Augusta, Georgia 

John D. Robinson Co. 
13 Bay Street, West 
Savannah, Georgia 

J. M. Tull Metal & Supply Co. 
285 Marietta St. N. 
Atlanta 3, — 

IDAHO 

Western Bearings, Inc. 
520 Front St. 


1 
Pocatello, ldeho 
NAMNeeS 


Co. 
neon . Washington St. 
Peoria 2, Ulinois 

W. M. Hales 
P. O. Box 65 
cer Ulinois 

w. Ly 5 > 
719 S. Mai 
Hillsboro, Ttinois 

W. M. Hales Co. 

W. Frankfort, Illinois 

Mid-States Industrial Corp. 
2401 Eleventh St. 

Rockford, Illinois 

Northern Illinois Supply Co. 
Carpentersville, Illinois 

INDIANA 

Diamond Supply Co., Inc. 
616-24 N. W. Second St. 
Evansville, Indiana 

Sherer Electric Co. 

940 S. West Street 
Indianapolis 25, Indiana 

The South Bend Supply Co. 
South Bend, Indiana 

KANSAS 

Beari 


Fa Stee Co. 
341 N. St. Francis Ave. 
Wichita 2, Kansas 
W. A. Thomas Suppl 
112-114 West Thir: 
Pittsburg, Kansas 
KENTUCKY 
Ernest Hardware & Supply Co. 
829 National Ave. 
Lexington, Kentucky 
— Bros. Mill Supply 
222 South Shelby St. 
Louisville 2, Geaiody 
| wee 
Behring’s Bearing Service, Inc. 
lake Carles, Louisiana 
Dixie Bearing & Supply 
Co., Inc. 
733 N. 21st St. 
Baton Rouge, Lovisiana 
wate Supply Co., Ltd. 
Monroe, ‘ovisiana 
Wesdweed Wight & Co., Ltd. 
New =" Louisiana 


Hagerstown yw Co. 
ee fas. & 
Blvd. 
eumieen, Maryland 
M. F. Holland Co. 


lee & Sts. 
Gabdeorn Rospland 
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MASSACHUSETTS 
Bellamy-Robie, Inc. 

45 Main St. 

Cambridge, Massachusetts 


Babcock Stee Co. 
163 High 
Needham Heights 94, Mass. 
MICHIGAN 
Abrasive Supply Co. 
821 W. Sileches Ave. 
Detroit, Michigan 


Hey meg 8 . e 
ron Range Equipment Co. 
490 N. Ting 2 Ave. 
St. Paul, Minnesota 
Ju s Com 
5 > ‘Sheen Ave. 
it. Paul 4, Minnesota 


MISSOURI 
Bonne Terre Farming & 


le Co. 
Bonne Terre, Missouri 
Industrial Equipment Cor, 
325 E. W =i 


‘alnut St. 
Springfield, Missouri 


Te-Co, Inc. 
801-805 N. Second St. 
St. Louis, Missouri 


Wildhagen Machine & 
ui o. 
224 Ke Third St. 
St. Joseph 5, Missouri 
MONTANA 
Western Foundry Co. 
802 Toole Ave. 
Missoula, Montana 


NEW JERSEY 
— By Bey Co. 


wh New Jersey 


Mill By! & abun Co. 
N. Willow St. 
tonne 4, New as 


Old Reliable Supply & 
Equipme 
llth St. & Newton Ave. 
Camden, New Jersey 


NEW MEXICO 
Union Industrial C ion 
2 East Mermod St. 
Carlsbad, New Mexico 


NEW YORK 
on Belting Co. 
1 Chambers St. 


ion York, New York 
S. H. Pooley Belting Co. 
38 W. Seneca Street 
Buffalo 2, New York 
Transmatic Equipmegy Co. 
11. North Pearl bid 
Albany, New York 


U. & S. Ine. 
509 South West Street 
Syracuse, New York 
Ulster Foundry ’Corp. 
20 St. oe s 
Kingston, New York 


NORTH CAROLINA 
Piedmont Mill Supply Co. 


. O. Box 
Salisbury, N. Carolina 





Gear 
307 S. E. Howthorne Bivd. 
Portland 14, Oregon 


PENNSYLVANIA 

David Davies 
P. O. Box 4 
Plymouth, Pennsylvania 


Wayne Ritter 
3031 bg Ave. | 





Union Chain & Mfg. Co. 
John A. Shoemaker 

loom 521 

Schaff Bidg. 

Philadelphia 2, Pennsylvania 
TEXAS 


wy Chain & Mfg. Co. 
: & Castleberry 


“205 Irwin-Keasler Bldg. 
Dallas 1, Texas 


DISTRIBUTORS 


OHIO 
Brubaker Gear & Mfg. Co. 
Barberton, Ohio 
Cincinnati Transmission Co. 
3330 Montgomery Road 
Cincinnati 7, Ohio 
c. 4. Sout Com 
6408 Euclid Ave. ied 
Cleveland 3, Ohio 
a8 Armature Works, Inc. 
ain St. 
Gan Ohio 
Supply Co. 
a rae A — 
Toledo, Ohio 
Wilkof ny 2. 
Supply Compa 
1100 Warner feet, 3% & 
Canton, Ohio 
Winkle Electric Co., Inc. 
701 Andrews Avenue 
Youngstown 2, Ohio 


ey 
Cc. B. well & Com 
81 16 W Matin St. tied 
City, Oklch 
a Reclamation Com 
301 N. Connell =” 
Picher, Oklahoma 


OREGON 
Electric Steel Foundry 
Eugene, Oregon 
Fisher Bros. Com 
522 Bond Street “ 
Astoria, Oregon 
weg oy Machinery & 


1410 ety Avenue 
la Grande, Oregon 

Industrial Steel & Supply Co. 
regon 





Nort 
J. W. Minder Chain & 
aed . 


307 . Hawthorne Blvd. 
dent 14, Oregon 


ot cae 
A. am oo 
eral SS" 
Piloeipia, Pennsylvania 


S. S. Brenne 
2303 E. Philadelphia Street 
York, Pennsylvania 
Clark Materials Handling 
Equipment Co. 
1407 Derry Street 
Harrisburg, Pennsylvania 
Industrial Supply Co. 
451 E. Broad St. 
Hazleton, Pennsylvania 
Ke coe | Bearing & Supply Co. 
Second and Hamilton Sts. 





Maximon Machine Co Co \o 
801 N. Logan Blvd. 
Altoona, Wecceglvante 

oy Bros. & Raub 

44 N. Queen St. 
Lancaster, Pennsylvania 

Sherwin Bearing Co. 

1120 Wreming a 


Wenenttan “Equi Co. 
our F a < 








‘Company * Sandusky, Ohio, U.S.A. 


VIRGINIA 
C. Arthur Weaver Co. 
403 E. Franklin St. 


Richmond 19, Virginia 


WISCONSIN 
Cries Chain & Mfg. Co. 
Room 508 


Wisconsin Tower Bldg. 
W. Wisconsin Ave. 


Milwaukee 3, Wisconsin 


SPECIAL Representatives 


New York 7, ee York 


E. F. Gahan 
500 Fifth Ave. 
New York, New York 


. 5. | Holl; 
- ATS Bidg. 


308 
Portland 4, |, Oregon 


— CAROLINA 
& ad Inc. 
7 ©. Box 
Sotho S. Carolina 
O'Brian Debnam Company 
213 E. Evans St. 
Florence, S. Carolina 
Southern Mill Su; 
Summerville, Plein 


Columbia, S. Carolina 


TENNESSEE 
H N. Payne Co. 
3" b Box” 942 
410 E. Depot Ave. 
Knoxville, Tennessee 


Tennessee Machinery Co. 
114-119 Third Ave., South 
Nashville 3, Tennessee 

ti ineeri 
oy 
260 Nt Front. St. 
Memphis, Tennessee 

TEXAS “ 

Allied Belting & Trans. Co 
2614 Sylvan Ave. 

lias, Texas 
Supply Co., Inc. 
1825 Washington Ave. 
Houston 10, Texas 

Beari ialists Co. 
2908 Toncos 
Lubbock, Texas 

El Paso Machine Works, Inc. 
1600 E. 4th St. 

El Paso, Texas 

Great Western Supply Co. 
14th & Throckmorton 

s art, Werth, Texas ime 
. B. Hayes Machinery 
Marshall, Texas 

Lloyd Electric Co. 

11 El Paso St. 
San Antonio, Texas 
Overton & Mims, Inc. 
1307 Indiana 
Wichita Falls, Texas 
VIRGINIA 
Blue Ri Hardware & 
Supply Co. 
Bassett, bey 

Mill Supplies 
South atone’ Virginia 

WASHINGTON 

Electric Steel 
eed ae Fe oma 

ane, Washington 
an VIRGINIA 

Park Engineering Sales Co. 
2391 Dudley 
Pocherbune, W. Virginia 


Bluefield Hardware Co. 
ponagenen a Sinn, 
Smith Co. 
150 he ng 
Wheeling, W. Virginia 
bag ae wee 


Wausau, Wisconsin 


Med Wiliomon Lo 


Madison, Wisconsi nm 








To obtain more information on products advertised see page E-51 











Discovery well South Glenrock field produces from about 
5800 ft. Production is currently restricted to 
75 bbl per day. Note the electrical power drive. 











Well State 7 No. 6. Far West is the operator in the 





South Glenrock field. Producing from the Dakota sand at 6200 ft. 
The average gravity of the crude is 37 deg. 
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FIG. 2. WYOMING STRATIGRAPHIC NOMENCLATURE CHART. 








Compiled by Wyoming Geological Association 


Nomenclature Committee, March, 1950. 
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The one best way 


to take 


The simplest and most direct way to 
provide for radial bearing loads is to 
design with radial bearings. 

In a straight cylindrical radial bear- 
ing, no radial load-carrying capacity is 
sacrificed to provide for other condi- 
tions. As a result, when you design in 
radial bearings, you achieve the great- 
est possible radial load-carrying capac- 
ity within given boundary dimensions. 
More practical design, longer bearing 
life and simplified assembly pro- 
cedures usually result. 


radial loads 


If the application involves radial 
loads, design with Hyatt Roller Bear- 
ings—the most complete line of radial 
bearings available anywhere. 

* * * 

Take advantage of the design flexi- 
bility offered by the wide range of sizes 
and types of bearings in the Hyatt line. 
If you are not familiar with the com- 
plete Hyatt line, write for our general 
catalog No. 150, Hyatt Bearings Divi- 
sion, General Motors Corporation, 
Harrison, New Jersey. 


To obtain more information on products advertised see page E-51 





Powder River Basin 





may have occurred and so denuded any 
oil that may have existed. 

As mentioned earlier the ocurrence of 
oil in the 500-ft thick Ordovician to the 
north of the basin, has probabilities in 
view of the Williston’s production. 

The presently producing formations 
in the Powder River Basin are as fol- 
lows: (1) Pennsylvanian, (2) Jurassic, 
(3) Lower Cretaceous, and (4) Upper 
Cretaceous. 

The Pennsylvanian is an important 
producer but the major productive zones 
are contained in the Upper and Lower 
Cretaceous. In general, most of the oil 
is from above the 8000-ft mark. 

Two general types of oil are pro- 
duced: (1) Pennsylvanian and, (2) 
Jurassic and Cretaceous. 

The Pennsylvanian crude is of low 
gravity, 20 to 25 deg, with the exception 
of the Lance Creek field, which is 
higher. The Jurassic and Cretaceous oil 
is on an average 35 deg gravity. Some 
free gas is associated with the produced 
oil and particularly with the Cretaceous. 
The now depleted Billy Creek was a gas 
field, but this type does not predominate 
in the basin. 

Exploration drilling is active in the 
basin and around ten seismic crews were 
operating during the month of July 
1952. Seismic surveys are difficult -at 
times due to severe topographical re- 
lief. Some 65 drilling rigs were actively 
engaged in the Powder River Basin dur- 
ing July 1952. 


South Glenrock Field 


Operations within the southern “area 
of the basin merit discussion, as it is 
here the Hartville Uplift and the Lara- 
mie Range define a portion of the limits. 
In order to have a glimpse at the widely 
dispersed Powder River Basin activities 





P 
Well head arrangement on a 
typical South Glenrock well. 
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FIG. 3. Typical electric log in the Powder River Basin. 


a specific field, the South Glenrock, is 
chosen on acount of its generalized 
characteristics. (See Fig. 1). 

South Glenrock is situated 25 miles 
east of Casper and is principally a tri- 
ownership field, Far West, Hancock and 
Continental; the Far West Oil Company 
is the operator. To the west is the East 
Big Muddy field, and to the north is the 


zi oP DakoTAthe 
eee Be 


Glenrock field. It is undecided whether 
the fields are common to each other and 
further development is necessary for 
final assessment. 

Production was obtained in the area 
in 1916 when the Big Muddy field. which 
is further west, was discovered and re- 
gional interest was revived when the 
South Glenrock State 7 No. 1 we!! came 
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i 
South Glenrock field, Wyoming. Well State 7 No. 12 in the field — a maximum distance being half g mile. 
drilling to 5900 ft for Dakota sand production. The drawworks Prior to its present location the rig was skidded to 14 well sites. 
is electrically operated and was converted from a steam Drilling contractors True and Brown for the Far West Oil 
power drive. Skidding the rig from location to location is practiced Company, Hancock, and Continental. P. J. Peterson is the driller. 
FIG. 4. Cross section of South Glenrock. 
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A tank battery in the South Glenrock field. Some water production occurs. 


t 


in as a wildcat producer in June 1950. 
The reservoir is a south east plunging 
nose off the domal Big Muddy field. The 
3 producing sand horizons (Cretaceous) 
are: (a) the First Muddy which occurs 
from 5800 to 6700 ft; (b) the Second 
Muddy which tops at from 5840 to 6740 
ft, and (c) the Dakota which is found 
from 5980 to 6880 ft. The Dakota reser- 
voir is continuous throughout the whole 
proved area, but the Muddy formations 
are more lenticular and the sand is ab- 
sent in certain localities. To date 66 oil 
wells and one dry hole have been drilled 
in the field. This total of 67 wells is com- 
posed as follows: Far West 58, R. Lowe 
+, and Brinkerhoff 5. 


A probable permeability barrier exists 
between the South Glenrock and the Big 
Muddy field, and a faulted zone is pres- 
ent between the Glenrock and the South 
Glenrock, the latter is on the down- 
thrown side. There is no gas cap and it 
is suspected that the oil-water contact 
is tilted with a generalized level of 
- 1800 ft. The three Shell wells drilled 
to the east may be the final producing 
limits in this particular direction on ac- 
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Paraffinic eposition prevention is necessary in the field, particularly during 
the cold winter months. Produced crude is heated to 140 F. 
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count of the oil-water contact, b.i the 
exact delineation remains an inc ~finite 
factor. 

The reservoir has some wate: ep. 
croachment and a low GOR prevails. 
The mechanics of production are <‘jl] jp 
the investigation stage. The average 
porosity is 14 per cent and the p<rmea- 
bility averages 49 millidarcies with a 
connate water content of 18.8 per cent. 
The Dakota sand is highly vertically 
fractured and in the Muddy formations 
this characteristic is less pronounced, 
The original BHP at 1000 ft datum was 
2400 psi and some wells flowed initially, 
but the effect of withdrawal now re. 
quires Dakota wells to be completed on 
the pump. 





Drilling 

After setting the surface casing the 
wells were originally drilled to total 
depth, and casing was set and per. 
forated for production. The present 
practice for a Dakota well is to set the 
surface casing at 300 ft and drill a 9-in, 
hole with a natural mud to a depth of 
from 4000 to 4500 ft. At this point the 
mud is converted to an oil emulsion with 
70-sec viscosity, water loss 2 to 5 ces 
and pH 8. Drilling is continued to the 
top of the Dakota sand, which is the 54% 
in. casing depth. When the casing is 
cemented 454 in. diamond coring is 
taken to total depth with a circulating 
fluid medium of crude oil. The well is 
completed open hole. A marked im- 
provement was obtained in producing 
from the crude oil type completion, as 
prior to using this technique several 
months would elapse before the well 
eventually ridded itself of mud con- 
tamination. 

The normal drilling pattern is 40- 
acre spacing and completions for the 
Muddy formations will be northeast 10 
acres with the Dakota wells southwest. 


Development of the Powder River Basin continues. 
Laying pump foundations in the South Glenrock field. 
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RESSURE CAN'T UNSEAT THIS 


UPSIDE DOWN PACKER 


S Py 
ee Q 4 7. 8 Uo : 
>> ME das te went ot Se Ve ae 2 ry —t Os 


The Larkin “modified” UPSIDE DOWN PACKER 
operates very simply. Run it in to the point of pack 
then turn the tubing to the left until the body pin 
enters the vertical L slot. Pull tubing up and the 
packer is set. As the slips travel down the cone they 
wedge securely and stay put. Added pressure merely 
tightens the packer more. , 


: REMOVES EASILY—2 WAYS 
‘ NORMAL REMOVAL. Lower tubing and turn it 
to the right. This engages the pin in the horizontal 
L slot. Pull up and out. 


REMOVAL BY DISMANTLING. Left.hand thread 
in manganese bronze base permits you to unscrew 
tubing nipple from packer body. Pull tubing out, 
allowing body pin to fall out. Using a combination 


See Your Local Supply Dealer socket, pull out slip assembly and packer body. 


or Write 
Dept. K-1 LARKIN & CO. © BUTLER, PA. 


To obtain more information on products advertised see page E-51 
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Powder River Basin 








Many of the wells in the South Glenrock are placed on pump 
immediately after the drilling operation. A special tubing machine is engaged. 


Number of drill collars carried varies 
between 6 and 9 and the weight on the 
bit ranges from 6000 to 30;000 lb and 
medium rotational speeds are employed. 
Occasionally crooked hole drilling diffi- 
culties predominate in certain areas of 
the field and the problem is overcome by 
restricting both the rate of penetration 
and the weight on the bit. The average 
completion for a 6500-ft well is 28 days 
and some 23 roller type bits are used. 


Production 

A few Dakota locations were dually 
completed with the Muddy formations, 
but due to the short flowing life a rever- 
sion to single stage production was 
necessary. 

The oil is highly paraffinic, 37 deg 
gravity, and scrapers are often used on 
the sucker rods. Plastic flow lines are 
being laid and considerable success has 
been obtained with them. Special heater- 


Flow lines have to be laid 5 ft deep in order to sUstain production 

during the cold Wyoming winter. At the bottom center of the photo, and temporarily 
at 45 deg is a plastic flow line that will be laid to the wellhead. Plastic flow lines 

. have been successful in the South Glenrock field for overcoming paraffin deposition. 
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treater surface equipment has }-en jp. 
stalled for the elimination of p affinic 
deposition — a condition that car be ae. 
centuated by the cold- Wyoming «.inters, 

Flow lines are laid 5 ft deep an: para. 
ffinic plugs are run once a weet. The 
production is limited to 75 bbl : or day 
per well on account of the Powd: - River 
Basin marketable outlet restrictics, An 
average South Glenrock well would 
pump 220 bbl oil per day. A rece:it flow. 
ing producer from the Muddy forma. 
tions came in at 1200 bbl per day. 

Water production, brackish, is rela. 
tively small and is confined to the north. 
east flank, where, in all, nine wells make 
from 20 to 90 per cent water. The total 
cost for a South Glenrock well averages 
$90,000, that is to final completion, 
which includes a $2000 mud bil!. 

On the eastern edge of the South 
Glenrock field proper there are 3 pro- 
ducing wells operated by the Shell Oil 
Company. The pay interval is in the 
Dakota at 7094 to 7114 ft, (open hole) 
and an initial static bottom hole pres. 
sure of 2873 psi, and 2513 psi flowing, 
were recorded at a temperature of 148 
F. These wells have up to a 40 per cent 
water cut. The drilling time for these 
7100 ft wells averaged 40 days at a 
total cost per well of $125,000, or 
$95,000 exclusive surface equipment. 
Crooked hole troubles were encountered 


from 5700 to 6200 ft. 


Basin Generalities 


Lime-based muds are used extensively 
in the Powder River Basin for drilling 
wells deeper than 6000 ft. The reason 
for using this type mud is for the pre- 
vention of gelling, and also to eliminate 
heaving shale difficulties that occur 
especially in the Frontier and Niobrara 
sections. (Cretaceous). 

Gyp-based mud is sometimes used for 
combatting the anhydrite zones. Oil 
emulsion is used considerably in well 
completion drilling, particularly where 
mudding-off tendencies occur. Mud costs 
for the basin are as follows: Down to 
3000 ft, negligible, 50 cents per foot to 
5000 ft, approximately $1.50 per foot for 
10,000 ft, and below this depth it is diff- 
cult to quote for variables may enter 
into the drilling operations when seek- 
ing any deeply seated oil. 

Oil production from the basin sup- 
plies the Mid-West area and the com- 
pletion of the 140,000 bbl per day Platte 
‘pipe line will partially reduce the 
basin’s restrictive production policy. 

The Powder River Basin has yielded 
oil for many years and the present trend 
is that production can be materially in- 
creased, which is emphasized by the fact 
that shut-in wells will be a necessity 
even after the new pipe line is opened. 
Moreover, the northern part of the basin 
is an area that may have successful oil 
development. oo 

The spark that touched off oil activity 
in the basin 30 years ago has never been 
extinguished. 

Selected Reference. Guide book pub- 
lished by the Wyoming Geologica! Asso 
ciation, “Fourth Annual Field ‘ onfer- 


ence in the Powder River Basin 1949. 
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Powder River 


Mud Problems in the Powder River Basin 


How familiar problems of lost circulation, well completion, 


and deep drilling are licked in various sections of the Basin. 


Tue major portion of the Powder River 
Basin is in eastern Wyoming with 
smaller portions extending into the 
southwestern corner of South Dakota 
and southeastern Montana. It is approxi- 
mately 300 miles long on its North-South 
axis and 200 miles wide. 

Structurally, the Powder River Basin 
is a broad syncline. Some marginal 
zones of relatively steep folding and 
faulting are present. About one-third of 
the sedimentary section is made up of 
late Cretaceous and Eocene non-marine 
deposits. Oil is found throughout the 
basin in formations ranging in age from 
Mississippian to Oligocene. 

Most of the wells drilled in the east- 
em part of the basin do not present 
serious mud problems. The wells are 
drilled with clear water and native mud 
to the top of the Newcastle sand after 
setting about 200 ft of surface pipe. 

arge amounts of water are required 
becaus» of the mud-making properties of 
the upper shale sections and penetration 
rates ave rapid. 

Mos: of the difficulty in this area is 
connec ed with well completion. Caving 


"shale, -yhich may bridge in the hole or 


accum::iate on bottom, is usually en- 
counte:ed while attempting a drillstem 
test or an electric log. Much completion 
time iniy be saved by raising mud vis- 
Cositie: and lowering the filter loss at 


B. J. STOVALL 





The Author 


B. J. Stovall attended Texas Tech- 
nological College in Lubbock. During 
, the summer va- 
cation months 
he roughnecked 
in oil fields in 
the Texas Gulf 
Coastal area. He 
joined the well 
logging depart- 
ment of Baroid 
Sales Division 
in 1945. From 
1945 to 1948 his 
well logging 
activities took him from Mississippi to 
California. In 1948 he transferred to 
the drilling mud department as a service 
engineer and since that time has serv- 
iced drilling wells throughout the Rocky 
Mountain region. He is now stationed at 
Casper, Wyoming, from which point he 
services wells drilling in the Powder 
River Basin. 














about 200 ft above the anticipated pro- 
ductive sand depth. 

In the western part of the basin the 
wells are deeper and drilling problems 
more serious. As in the eastern part most 
of the production is from sands of Cre- 


EXCLUSIVE 
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taceous age including the Sussex, Shan- 
non, Frontier, Muddy. Dakota, and La- 
kota members. The Dakota sand, the 
most prominent producing formation, 
will vary in depth from 3000 ft to 9500 
ft. It is usually a low pressure zone and 
minimum mud weights should be main- 
tained. Surface casing is set at a depth 
of 300 to 700 ft with little difficulty, al- 
though loss of circulation may be en- 
countered locally in coal beds. 

Below the surface pipe a fresh water 
native mud is used for drilling the up- 
per shale section to the top of the Nio- 
brara section. The mud pits should be 
jetted and cleaned at frequent intervals. 
Large amounts of dilution water are 
required to overcome the build-up of 
native shale solids in the mud. Smal! 
quantities of bentonite are added to pro- 
duce the mud viscosities required for re- 
moval of cuttings and cavings from the 
hole. A mud-treating program is begun 
in the Niobrara formation to overcome 
the tight hole conditions, which would 
otherwise develop in this chalkey lime- 
stone. Most of the adverse hole condi- 
tions can be overcome with the addition 
to the mud of bentonite and chemicals 
which control viscosity and gel strengths 
and improve the filtration properties. 
Various ratios of caustic soda mixed 
with the organic type thinners produce 
the desired mud properties. Phosphates 
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Powder River Basin 





are also used for this purpose but to a 
lesser degree. In some areas where 
make-up waters are heavily contami- 
nated with calcium sulfate the mud is 
chemically treated with barium carbon- 
ate for complete removal by precipita- 
tion of the flocculating calcium and sul- 
fate ions. 

Pretreatment with lost circulation 
materials will prevent loss of circulation 
while drilling through the Frontier sec- 
tion below the Niobrara. These mate- 
rials are removed from the mud after 
drilling this section. Bentonite is added 
to the system to produce the necessary 
increased mud viscosity for deeper drill- 
ing in amounts determined by hole con- 
ditions. Low-pH-oil-emulsion muds are 
used successfully to complete wells in 
the Muddy (Newcastle) formation. The 
low filtration properties of the emulsion 
type mud favor its use for completing 
wells in this shaly oil producing sand. 
The typical properties of a 15 per cent 
by volume oil emulsion mud before and 
after conversion are: 


Rig making hole in Meadow Creek field. 

























































Before 15% oil 
emulsion emulsion 
Weight, lb/gal _.._.. 9.8 9.5 
Viscosity, Sec. 
API Funnel 65 60 
Initial Gel, grams, API 0 0 
10 Minute Gel, grams, 
«SSeS 10 15 
Filter Loss, cc, API... 9.5 3.5 
pH, Indicator ______. 8.5 9 








When drilling below the Cretaceous 
formation to the top of the Mississippian 
a series of anhydrite and gypsum de- 
posits are encountered. This evaporite 
may exist as stringers or in massive 
form. Several types of drilling muds are 
used to drill these sections but the three 
most widely used and accepted are: 
High - pH - lime- starch, gypsum, and 
chemically treated bentonitc mud. The 
latter mud requires the use of barium- 
carbonate for complete removal by pre- 
cipitation of the flocculating calcium 
and sulphate ions. The properties of an 
anhydrite contaminated bentonite mud 


Photo by C. W. Flood. 





before and after treating with b: rium 
carbonate are: 
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Contaminated Anh»drox 





mud treat=) mud 

Weight, lb/gal _... 10 1) 
Viscosity, sec, 

API Funnel... 80 a) 
Initial gel, 

grams, API __ 10 
10 minute gel, 

grams, API __.__. 70 0 


Filter loss, cc, API. 38 
pH, Indicator ___. 9 


OC d9 





——_. 
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The use of a high-pH-lime or gypsum 
mud is considered a more economical 
approach in areas where anhyirite js 
encountered in quantities recuiring 
more than approximately 100 sacks (100 
lb each) of barium carbonate for treat- 
ment. 

Existing base muds are converted to 
high-pH-lime-starch muds before drill. 
ing into anhydrite. Prior to adding hy. 
drated lime the system is diluted with as 
much as 50 per cent water. The pH is in. 
creased to about 12.0 by additions of 
caustic soda and organic type thinners. 
Modified starch is the filter loss control 
agent. It is added in sufficient quantity 
to reduce the filter loss to the desired 
values and is preserved by the high-pH 
of the mud. Mud properties are not ad- 
versely affected by drilling anhydrite 
when a high-pH-lime-starch mud is 
used. The typical properties of the lime 
base mud are: 





Weight, lb/gal _____ 10 
Viscosity, sec, API Funnel. 55 to 65 
Initial gel, grams, API. 0 

10 minute gel, grams, API_.._-15 
Filter loss, cc, API. Sicsistitas 
eee 12.5 


Gypsum muds were recently intro- 
duced into this area for the purpose of 
drilling massive anhydrite sections. 
They are water base muds that have 
been saturated with gypsum by a con- 
trolled pretreatment. Subsequent cor- 
tamination by formation anhydrite will 
cause no further increase in viscosity 
and gel strengths. As with a high-pH- 
lime mud, a modified starch is used for 
controlling the filter loss. A chemical 
preservative prevents fermentation of 
the starch. Better hole conditions are ex- 
perienced and no trouble is encountered 
while making trips or during coring and 
testing operations with this type mud. 
The general properties of a gypsum mud 
on a wildcat well in Johnson County, 
Wyoming, are: 


Weight, lb/gal __.___________ 10 
Viscosity, sec, API Funnel __ _ 55 
Initial gel, grams, API. 30 
10-minute gel, grams, API 30 
Filter loss, cc, API... 8.4 
pH, indicator _.___. mike is 
Preservative, lb/bbl 3 


Most of the drilling has been in the 
southern portion of the Powder River 
Basin. As development continues and 
wildcatting spreads throughout the 
basin, drilling mud programs ana prac 
tices are continuously augmented. These 
will meet any problems encoun‘ered in 
new or deeper drilling. eat 
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REMOVABLE 
WHIPSTOCK 


Defiects Your Well in 
a Planned Direction! 


Recognized for its dependable 
performance under the most dif- 
feult conditions — at any depth 
—in either hard or soft forma- 
tions. Simple to place in position 
and remove. Used extensively 
for sidetracking, straightening 
hole or reaching predetermined 
locations. Available in sizes 


from 4 to 13 inches. A target- 
hitter, 


STEER YOU 
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Survey Instrument 


Checks Deviation and 
Direction of Well-Course 


Obtains reliable and easy-to- 
read records quickly. The regu- 
lar drilling crew can operate 
this tool with utmost ease. May 
be run into hole on sand-line, 
drill-pipe, or in conjunction with 
‘retractable coring equipment. 


, Shoreline 











Crooked in Inaccessible Drilling... Units available to record from 

Hole... Location... 0 to 5, 10, 18, 30, or 90 de- 

...Eastman experienced engineers, advanced-design tools, and grees from vertical. Readings 

field-proved instruments are available for immediate service. are extremely simple to 
interpret. 
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EASTMAN OIL WELL SURVEY CO. 





Export Sales and Service: 
EASTMAN INTERNATIONAL COMPANY 
P. O. Box 1500 Denver, Colorado 


DENVER HOUSTON 









To obtain more information on products advertised see page E-51 B-53 
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In May this year J. Ray McDermott and Company brought in a new field in the 
Powder River Basin up near the Wyoming-Montana line. This is Elsie Barry No. 1, 
discovery well, which had an initial production of 250 bbl a day. 








Ash Creek Discovery Is Newest and Farthest 


North Field in Great Powder River Basin 


EXCLUSIVE 


Asu CREEK field, as presently devel- 
oped, is in Sections 23-24, T 58 N, R 85 
W, Sheridan County, Wyoming, and is 
the newest and northernmost oil dis- 
covery in the Powder River Basin. 

Oil is found in the lower Shannon 
sand (Cretaceous age) from a fault type 
structure at an average depth of 4400 
ft. The sand has an average thickness of 
20 ft. 

The Shannon sand is fairly soft, com- 
posed of medium to large, subangular, 
clear quartz grains, and is slightly glau- 
conitic and carbonaceous. The sand’s 
producing interval has an average per- 
meability of 200 millidarcies per foot 
and an average porosity of 20 per cent. 

The discovery well, Barry No. 1, was 
drilled by J. Ray McDermott and Com- 
pany and was completed May 19, 1952 
with an initial oil production rate of 200 
bbl per day. 

The second well, J. Ray McDermott 
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The Author 
W. E. West was graduated from the 
University of Oklahoma in January, 
1950 with a BS degree in Geology. 
After graduation he was employed by 
the Halliburton Oil Well Cementing 
Company, and later by Core Labora- 
tories, Inc., in the Rocky Mountain area. 
In September of 1951 he joined the 
geological department of J. Ray Mc- 
Dermott and Company, Inc., in Denver. 
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and Company’s and Shell Oil Com- 
pany’s Trusler No. 1, was completed 
June 28, 1952 with an initial production 
rate of 250 bbl per day. 

The gravity of the oil is 34 API, is 
black in color, is of intermediate base 
and has a pour point of 55 F. The oil is 
undersaturated and has a gas-oil ratio 
of less than 50 cu ft per barrel. 

Drilling presents no unusual difi- 
culties with wells. requiring an average 
of 25 days for drilling and completion. 

For completion 514-in. OD casing 15 
cemented through the sand with the pay 
interval subsequently perforated. Roc 
type pumping equipment is installed im- 
mediately following completion. _ 

Fuel gas to operate pumping unit en- 
gines and other production facilities 15 
obtained from a shallow gas well situ: 
ated approximately one-half mile from 
the field. 

The oil is presently being trucked to 
the pipe line at Midwest, Wyoming, 4 
distance of approximately 100 miles. 
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FIG. 10. Samples of different mixes of 


cement set at normal and sub-normal temperatures. 


Setting Cements in Below Freezing Conditions 


FIG. 11. Samples of gypsum cement set 
at normal and sub-normal temperatures. 





PART 2 — Design and use of cement slurries for 


cementing casing in permanently frozen ground 


Results of Laboratory Tests 


Tests with no additives. At the start 
of making laboratory tests on cements 
the effect of freezing temperature on 
standard oil well cement slurries was 
first determined. The first few samples 
were set at 28 F and the resultant ten- 
sile briquets are pictorially shown as 
2,3, and 4 in Fig. 10. Briquet 2 is Type 3 
cement with a .44 w/c ratio. No. 3 is 
Cement No. 2 with a .44 w/c ratio. No. 
4is Cement No. 4 with a .44 w/c ratio. 
From these tests it was determined that 
the development of acicular ice crystals 
occurs not only at the surface where 
free water would normally be found due 
to settling, but throughout the entire 
mass of cement. It is readily apparent 
that upon application of heat and melt- 
ing of the ice, continuous open channels 
would be present throughout the entire 
mass. The briquet, labeled as No. 1 in 
the referenced figure, is Cement No. 3 
set at a temperature of 70 F. 

As a comparison of what occurs when 
gypsum cements are frozen, reference is 
made to Fig. 11. Briquet 1 is a sample set 
at 70 F. No. 2 is a sample set at 15 F 
and shows the development of acicular 


ice crystals but only at the top and bot- | 


EXCLUSIVE 


MAJOR FOSTER L. WHITE, USAF 


tom and not through the entire mass as 
was true of other cements. 

Tests with CaCl,. Tables 1 through 
11 contain the test data of setting times 
and strengths of the different slurries 





The Author 
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technical division of the Munitions 
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Petroleum Com- 
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Company, joined the military service in 
1941. In 1946 he accepted a regular 
commission in the USAF. In 1949 he re- 
ceived a MS degree in petroleum en- 
gineering from Tulsa University and 
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One year as a petroleum engineer in 
Naval Petroleum Reserve Number Four. 
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tested using calcium chloride as an addi- 
tive. From the tables it can be seen that 
of the slurries tested, the one having the 
shortest setting times was Cement No. 3. 
It may also be noted that in all cases of 
slurries placed at 15 F with a concentra- 
tion of less than 8 per cent calcium 
chloride the samples were frozen within 
24 hours. Slurries with concentrations 
above 8 per cent calcium chloride show 
a greater resistance to freezing. This 
can be further determined by compar- 
ing tensile strengths of the slurries set at 
15 F with strengths obtained at the 
higher temperatures. In those slurries 
where bentonite was added the setting 
times were extended with no apparent 
resistance to freezing. It is to be noted 
that the strengths found in slurries 
tested in a frozen state are greatly in ex- 
cess of those that would be developed by 
slurries placed at normal temperature. 
For the samples tested, there was in gen- 
eral very little change in strength after 
total freezing had once been accom- 
plished, regardless of age, and in some 
cases there may have been a decrease in 
strength. Thickening of slurries con- 
taining concentrations of calcium chlo- 
ride above 8 per cent would probably 
prevent their being used extensively in 
oil well work. 


Tables 1 and 2 give the results of tests 
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EASIEST WAY TO MAKE ENDS MEET 









“VIC” 
VICTAULIC 


SIZES %,” through 60” 


VIGTAULIC 


COMPANY OF AMERICA 
P.0. Box 509 «+ Elizabeth, N. J. 





Copyright 1952, by Victaulic Co. of America 
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TEES .:. ELBOWS... REDUCERS... 

the Victaulic Method features a complete line of 
modern, top efficiency, Full-Flow Fittings for 
use with world famous Victaulic Couplings! 

The Victaulic Method assures a complete, 
modern system of piping... fast, efficient 
hook-ups that simplify and streamline 
construction ...cut costs! Victaulic Couplings 
offer easy-to-install, leak-proof connections... 
a union at evéry joint... assured trouble-free 
service under pressure or vacuum. Victaulic 
Full-Flow Fittings specially designed for use 
with Victaulic Couplings provide wide 
adaptability and complete versatility in 
construction. And to make the Victaulic Method 
complete—“Vic-Groover” Tools groove standard 
pipe easily and quickly ... provide handy, 
portable equipment for preparing pipe right 
on the job! 

Try the VICTAULIC METHOD on your next 
piping job. New construction... repairs... 
alterations—you'll find that the Victaulic Method 
is the easiest way to make ends meet! 


Write today for Victaulic Catalog and 
Engineering Manual No. 44-8G. 


28th VICTAULIC YEAR 


California: Victaulic Inc., 727 W. 7th St., Los Angeles 14 


Canada: Victaulic Co. of Canada Ltd., 406 Hopewell Ave., Toronto 10 


Expert: Pipe Couplings, Inc., 30 Rockefeller Plaza, N.Y. 20, N. Y. 








conducted with Cement No. using 
various percentages of calcium ':loride. 
In all cases the samples were {zen to 
a point where a determinatio: of the 
final set could not be made ei: ‘ier be. 
cause of formation of an ice yer op 
top or freezing of the slurry. During 
these tests samples of the slurries con. 
taining 8 and 10 per cent calci im chlo. 
ride were set at 15 F for 24 hr at which 
time they were frozen. At the end of 
this time the samples were piaced in 
water, and the water frozen around the 
samples. At the end of a second 24 hr. 
period these samples were removed and 
placed in a warm room to thaw and cure 
in water at 40 F for an additional 72 hr. 
The strengths thus developed were very 
low compared with frozen samples, but 
are probably those that would exist after 
thawing had taken place and the setting 
of the cement had been completed. Al] 
samples, regardless of the percentage of 
calcium chloride used, developed acicu- 
lar ice crystals. After freezing for 24 hr 
the samples were placed at 70 F. After 
3 hr all became soft and had not 
reached an initial set. Approximately 
36 hr were required for these cements 
to become hard. After hardening under 
dry conditions, thin layers of the sam- 
ples spalled off. 

Table No. 3 gives the results of tests 
conducted with Cement No. 2 using va- 
rious percentages of calcium chloride 
tested only at 15 F. Above 8 per cent 
calcium chloride it is doubtful that 
pumpability could be maintained to ac- 
complish the placement of a slurry in 
position using this cement. Slurries with 
15 per cent calcium chloride were frozen 
at the end of 72 hr. Lesser concentra- 
tions froze in a shorter period of time. 
When removed to a warm room after 
being frozen, all became soft, indicat- 
ing freezing had taken place at some 
point between the initial and final set. 
The thawed cement set up and became 
hard within 24 hr. Fine to very fine 
acicular ice was formed. After drying, 
spalling occurred as with slurries of 
Cement No. 1. 


Tables 4 and 5 give the results of tests 
conducted with Cement No. 3 using va- 
rious percentages of calcium chloride. 
There is apparently negligible resistance 
to freezing of these samples with con- 
centrations of calcium chloride as high 
as 10 per cent. A comparison of the 
strengths in Table 5 shows that tensile 
strengths of the unfrozen set cements 
are much lower than those of the frozen 
cements. Briquets marked No. 6 and No. 
7 in Fig. 10 are pictures of typical frozen 
samples of this slurry using calcium 
chloride as an additive. Briquet 6 con- 
tains 2 per cent calcium chloride with a 
.44 w/c ratio. Briquet 7 contains 10 per 
cent calcium chloride with a .44 w/c 
ratio. In both these briquets acicular 
ice crystals are evident. They are much 
smaller, finer, and less numerous 1m 
Briquet 7 with 10 per cent calcium chlo- 
ride than that in Briquet 6 with 2 per 
cent calcium chloride. When these bri- 
quets were exposed to room tempera 
tures they became soft. Brique! No. 
had not reached its initial set. Briquet 7 
was apparently just past initial set Both 
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3031 Elm Street 
Dallas 1, Texas 


* OFFICE PHONE: Riverside 6811 
NIGHT NUMBERS: Elmhurst 6335, Victor 3708 


“Other Offices — Services Distributors 


Tyler, Texas. . ...2-2742 Diamond Drilling Co., 2759 E. Willow St., Long Beach, 
Odessa, Texas... .6-6774 Calif., Telephone: Long Beach 40-7949 
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Great Bend, Kans.. .7995 Denton-Spencer Co., Ltd., Calgary, Alberta, Canada. 
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install _ 
trouble-free ~ : 


CORROSION PROOF Plastex Pipe won't rust, 
or rot and is unaffected by acids, alkalies, salts 


or other corrosive matter. Guaranteed safe for 
transmission of drinking water. 


INCREASED FLOW up to 40% more than metal 
pipe due to rifle smooth plastic surface. Scale, 
paraffin or other sediment will not adhere to 
walls assuring maximum pipe efficiency. 


EASY-TO-INSTALL with less labor, equipment 
and tools. Light weight cuts freight, handling 
and assembly costs. Continuous coils eliminate 
joints —can be put in operation in minutes. 


SERVICE LIFE is far greater than ordinary pipe. 
Eliminates shut-downs, lowers maintenance costs. 


$ 


PIPE 


Ask your supplier or write direct for specifications. 


The PLASTEX Pipe and Extrusion Company 
402 Mt. Vernon Ave. Columbus 3, Ohio 


Light weight 
Flexible 
Guaranteed against 


Electrolytic 


Corrosion 








Sizes from Vo" through 6 
and up to 400’ long. 









CORROSION 
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TABLE 1. Initial and final setting times of Cement No. 1 with CaCl,, .44 w/c ratio, 


=—_—= 





Setting times 

% CaCl Hours: min 
0 I sik) cv net avecdne bie eoateuacusbe 
es Lich un okieebicakawdoncans 
2 NG 8a. £55. taihcebeksuvecsdcecssee<tt ctu 
ET cabs iis bone sa naldoesdiovescasss utes 
4 EES eer ee, Se 7 ee 
ee ee ass 
a ilstl caw sn eh centehween Rabi iwees 
I >< 
koe = i(‘s RG RNR Se GRR 


eee eee eee eee eee ee ee ee ee ee ee ee eee ey 


————es 


Setting temperatures F 





70F 40F P 
8:25 —_ 
16:00 Past - 
Resdha 6:21 9:31 4:30 trees} 
10:01 13:23 5:20 F omen” 
acura 4:56 6:41 5:10 Fees} 
creas 6:57 11:01 6:45 naan 
eee 3:58 5:43 5:37 } reezing 
ee 6:08 9:33 7:57 ¥rozen 
3:48 4:58 5:41 *reesj 
aaeteve 5:26 7:56 8:15 | eae 
3:06 4:22 5 5° ? Freesi 
4:48 7:08 a" 





8:40 Frozen 





TABLE 2. Tensile strength in psi of Cement No. 1 with CaCl 








44 w/e ratio, 


i 


setting and testing temperatures 15 F. 











ing time! 

Before testing hours Per cent CaCl2 

Dry —sSWet 2 4 6 8 yD 
24 a eee, 705.5 609.3 302.8 348.3 162.9 
72 Ih. 36. wesc ene enee 753.3 746.4 660.9 596.1 530.3 
48 REESE eae — a — 42.3? 34.32 


1 Both columns must be added for total curing time. 


2 Set and frozen before curing at 40F. Not frozen at time of test. : 
Note: All sampie partially or totally frozen at time of test unless otherwise noted. 

















TABLE 3. Initial setting times, final setting times, tensile strength of Cement 
No. 2 with CaCl,, setting and testing temperature 15 F and w/c 
ratio .40 unless otherwise noted. 











. Setting time hrs: min. Tensile strength psi 
% CaCl Initial Final 24 hr 72 br 168 hr 
0 - 23:50! _ - -- 
2 2:45 ing 4:26 frozen 526.9 544.0 _ 
4 3:50 freezing 5:53 frozen 553.1 594.0 _ 
6 4:20 freezing 6:09 frozen 231.1 388.1 - 
8 3:38 freezing 5:09 frozen 200.4 515.5 -- 
10 5:09 freezing 6:57 frozen 93.5 538.3 -- 
12 5:17 ? freezing 7:43 ? frozen 46.8 443.8 
15 3:51 324 21.8 397.2 542.8 


: w/c ratio .44 setting temperature 33F. 


Note: All samples with less than 10 per cent CaCl frozen at time of test. Samples with 10 per cent or more CaCl! frozen 


when tested at curing times greater than 24 hours. 








TABLE 4. Initial and final setting times of Cement No. 3 with CaCl,, .44 w/c ratio. 





Setting times 
% CaCl hours: min. 

2 eer gaa uthmaaiwananomeemeses 
eee Se 
4 ii 6 dmnachieidlaaBin eee nomawaneeeaeks 
EE Sec ecncecpunsiadpatemverenenvcdes 
6 NN ie a dcet es casaweeacles amas aecures 
SE ck Sod co cnuasecclewtasinel+ore heise 
8 RE oo hn on Jaca ocgevenpaueete 
as cd th Gb ieee waeneces eiawanleblees 
10 I a valerian ceuainncteetenweusdeod 
rd Sc lara tae ala ina tree araser beer dct a 


Setting temperature F 





70F 40F 15F 
4:02 6:37 3:00 freezing 
6:01 8:18 4:20 frozen 
3:41 5:51 5:20 freezing 
5:48 7:21 6:00 frozen 
2:01 3:29 4:57 freezing 
3:01 4:42 6:56 frozen 
2:17 3:53 5:16 freezing 
3:23 5:08 7:06 frozen 
1:54 3:24 4:16 ? freezing 
2:22 4:23 7:13 ? frozen 








set up and became hard cement although 
rather crumbly and porous in a short 
period of time, with the sample contain- 
ing 10 per cent calcium chloride becom- 
ing hard in the shortest time. 

Tables 6 and 7 give the results of tests 
conducted with Cement No. 3 using 
various percentages of calcium chloride 
with 5 per cent bentonite added to the 
dry-cement prior to mixing. Samples 
containing the highest concentration of 
calcium chloride used were frozen prior 
to final set. After setting at 15 F for 44 
hr, samples containing 10 per cent cal- 
cium chloride were placed in water at 
70 F for 72 hr, and although hard 
cement had a tensile strength of less 
than 7 psi when tested. The sample 
marked No. 8 of Fig. 10 is a briquet of 
these slurries set using 4 per cent cal- 
cium chloride and is typical of these 
slurries. The same formation of acicular 
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ice crystals is noted as in other slurries 
where calcium chloride was used. This 
sample when placed at room tempera- 
ture of 70 F became soft and had not 
reached an initial set prior to freezing. 
The sample became hard although poor 
cement in 18 hr. 

Tables 8 and 9 give the results of tests 
conducted with Cement No. 4 using va- 
rious percentages of calicum chloride. 
The addition of calcium chloride in 
high concentrations did not accelerate 
the setting time of this cement to any 
reasonable value where freezing of slurry 
was prevented. When placed at room 
temperature of 70 F and allowed to thaw 
these samples became very soft, and had 
not reached an initial set. Approximate- 
ly 36 hr were required for these samples 
to harden into very poor cement. Acicu- 
lar ice crystals were formed as with 
previous cements. 
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—_ % Tables 10 and 11 give the res: ‘s of 











TABLE 5. Tensile strength in psi of Cement No. 3 with CaCl, .44 w/c rato. tests conducted with Cement No. ising 

various percentages of calcium ch: »ride. 

Curing time Cement slurries without additive: were 

Setting pe Before testing hr AEE: : Fer cont Cats cael ee also mixed to obtain comparabl< data, 

temp Dry Wet 0 2 4 6 8 10 As this is not a normal oil well « nent, 

70 24 — 73.0! _ 170.0 210.6 185.0! — the effect of the addition of calciu>: chlo. 
24 24 @ 70F 107.1 _ 177.6 ~ — -- sde i tly i . h ; 

24 48 @ 70F 263.72 - mr m9 _ - ae Goes Sacupeeing the «<tting 

40 24 ei 81 ee 46.8 72 41 a * times of slurries of this cement ¥. °s not 

48 ~ 42.3! _ ~ ma a . co: oe . 

8 as 2. = ae my 3 = unexpected. This ‘cement withov addi- 

mf bo nf x pons inn 6 ze ca ‘f tives had an unusual characteri:tic of 

72 x on —_ — 454.0 456.2 454.0 setting quicker at a temperature «! 40 F 

se Ps il _ 437.0 551.9 598.5 525.8 446.1 than at 70 F and at the time of set gen. 

2 bow of 3 samples erated a large amount of heat, w:iich in 

= — one case reached a value of 156 ©". This 








cement did not set at 15 F prior to freez. 








TABLE 6. In‘tial and final setting times of Cement No. 3 with 5 per cent : ; E 
. 5 . ing and on freezing developed acicular 
bentonite with CaCl.,. , 2 ; 
2 ice crystals which covered the entire 
Setting temperature F mass of cement comparable to the nor. 
Setting time _— mal cement slurries set at 28 F and 
% CaCl, w/c ratio hours: min. 70F 40F 15F frozen. : 
2 50 Gs ora > ea cad cadre Mean se 4:35 8:32 2:01 freezing ; ; ; , 
ere ‘6:53 12:21 2:41 frozen bl Tests With Sodium Bicarbonate. Ta. 
4 PES vie Geist bron thceete akin 3:42 7:12 6:52 freezing es 12 and 13 give the results of tests 
PS Scene aR ER 6:02 11:22 7:32 frozen conducted with Cement No. 3 using va- 
6 55 INS inva, SL auae ox diets dwar s oss 2:50 5:50 7:04 freezing rious percenta sodi i 
(eet ae take eR 5:23 10:40 7:59 frozen The peo . ice ve} oc saaign bicarbonate. 
8 = Eo a 3:41 5:11 4:49 freezing ect Of this additive was to extend 
hoc ce BeMetes cate ciy 5:20 9:48 6:38 freezing the setting time. There was no apparent 
10 gee ERNIE. Sonali 1 2:32 5:20 5:24 ? freezing resistance to freezing of the slurries 
Pr. .cveteecenuhedeumdelteedtan 3:50 7:38 8:02 ? frozen 


tested. The strengths of these frozen sam- 
ples are slightly higher than those where 
TABLE 7. Tensile strength in psi of Cement No. 3 with 5% bentonite with CaCl. calcium chloride was used. The samples 


containing 6 per cent of this additive 














e598 Per cent CaCl exhibited elastic properties and difficulty 
Seti —-— was experienced in obtaining a break 
vrute . wp oy wa . . . : - due to stretching of the sample. Acicu- 
0 15 R .. ~ $4 a3 Ze 7 pa lar ice. formation was evident in all 
5 15 24 mS a 375.6 230.0 ins samples. Exposure of the samples to a 
R sa a ase ms = 7 room temperature of 70 F, and subse- 
e - 7 a oo = a pe? 365.9 quent thawing, revealed that the sam- 
120 - -_ - ~ - 415.42 ples had not reached an initial set. Ap- 
' No break head flaked off sample at limit of travel of beam. i ; 
ee Jb, Fi -_ Cath — in water for 3 days after being frozen for 48 hr less than 7 psi. ’ a. metho - required sad 








es Tests With Magnesium Sulfate. Ta- 


TABLE 8. Initial and final setting times of Cement No. 4 with CaCl,, .44 w/c ratio. bles 14 and 5 give the results of tests 
| 7 conducted with Cement No. 3 using va- 


rious percentages of magnesium sulfate 





Setting temperature F 





oe ery, Setting times as an additive. The same effect upon ex- 
a. ™ - ond tending the setting times was noted here 
0 Initial ink i¢.s wane wade cabs tew Las ot bw se ceeee sss = ae 5:33 — as with sodium bicarbonate. Strengths of 
i bet adianatinttins _ — 12:0 — 
Frozen these frozen samples are less than those 
ae PGE, 0° 22:51 23:56 3:05 freezing using sodium bicarbonate, however, and 
I she vigon ulneias bi <4 oR eaekadeayauewoee 26:21 31:31 3:30 frozen 


are approximately the same as slurries 


{ ws sade hacabdentnce tar adnadeeteuweda uns 21:44 — 5:48 freezin: - “8 mae 
SIE sclisnc.A vss simachobennee teens panes 25:29 29:49 7:08 frozen using calcium chloride as an additive. 

6 a, ccd, sd<cnerbaeeaaicviess icorias ss — _- 5:57 freezing Acicular ice was present throughout the 
Sith gree cc's a Saba eine ne courte eae 23:41 26:09 7:03 frozen 


entire mass of cement. On thawing at 
room temperature of 70 F the samples 
showed no evidence of initial set. Hard- 


* Setting temperature 28 deg. 
































TABLE 9. Tensile strength in psi of Cement 4 with CaCl, .44 w/c ratio, ening occurred in 36 hours to very poor 
setting and testing temperature 15 F. cement. : : 
Tests With Sodium Chloride. Tables 
Dry Per cent CaCl 16 and 17 give the results of tests con- 
curing time cman thichie ducted with Cement No. 3 using various 
before testing hours 2 4 6 4 blosid an 
> sink nies lieale percentages of sodium chloride as 
iccchsnienaescdadbenahsteR co vit ots mesdkee eed icenpaiinewadeadees 605.2 523.5 473.4 additive. Sufficient tests were performed 
Note: All samples frozen at time of test. on this mixture to determine if these 
” cements would freeze or continue to 
a" 7 . e —= 
TABLE 10. Initial and final setting times of Cement No. 5 with CaCl. 
‘ TABLE 11. Tensile strength in psi of 
Setting times onl Cement No. 5, .40 w/c ratio. 
% CaCls w/eratio Hours: min. 70F 40F 15F —_——_— 
0 40 NES daa de<cadagaencerces se 5:37 4:30 _— Curing time 
EE. Mews 6s cats sa cheet ect mate crs 5:56 4:46 - 3:30 frozen before testing hr 
ti ' ; Setting —_——_——_——_—_—__. ’ 
al cmeecccenn ae ne | nn i 
2 44 Initial set... ..... “Ra EE —- 10:12 7:58 freezing 40 24 — 137.8 
Pimal.set.......... ; ‘swat Weer 60:00 past 10:31 9:58 frozen 96 48 @ 70F 241 3 
a: 44 Initial set... ... Secu ozork elaecaaes — — 7:44 freezing 15 24 - 570 1" 
Final set...... STAR Sen ce ots 16:00 past 60:00 past 10:50 frozen 72 _— oS. 
6 44 REL ax uw Stas 50 Gays ode. + 9s Ean — — 5:01 freezing 96 48 @ 40k = 
EEE ORS ae te ae not in 72:00 60:00 past 8:00 frozen 1 Frozen at time of test. = 
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SPECIFY THE LARKIN 


74 Purpose 


FORGED STEEL TUBING HEAD ~— 


2. 
2, 


sme 
% 


x 


ee ee emer ane ee) 
» 


For Medium Pressure Wells 


Larkin All-Purpose Forged Steel Tubing Heads, illustrated here 
in three basic types, are adaptable to any flowing, gas-lifting or 
pumping system. All standard and accessory parts are inter- 
changeable within the head body, providing easy conversion 
when varying conditions make necessary a change in the hook- 
up. Either mandrel or slip-type suspension may be employed. 


All Larkin Tubing Heads are full opening and are rated at 4500 
p.s.i. test. The durable neoprene stripper provides ample blow- 
out protection during completion or work-over operations. 


For economical, efficient service during the entire life of your 
well, specify Larkin Forged Steel Tubing Heads. 


LARKIN PACKER CO., INC. ST. LOUIS, MO. 


a Through Your Supply Store 








bonate, .44 w/c ratio. 





TABLE 12. Initial and final setting times of Cement No. 3 with sodium bicar- 








ate, .44 w/c ratio, setting and : 














Setting temperature F tem ture 15 F. 
Bicarbonate Setting times en 
hours: min 70F 40F 15F 
2 NE, oso. diene on Seen MER tan Oes dane euves 8:13 21:43 3:12 freezing Dry Per cent Bicarbonate of 
PE i. dune sosaceathadbedepssenss ereedasesie 12:03 26:13 3:50 frozen — aoa - 
4 |” ARRIETA 18:31 25:41 4:30 freezing ore testing 2 4 
Es abetted snecearemelicctnconvedediess 32:16 notin 36:00 5:00 frozen ms 5 SAE = s gs 
cco thcredebinhasiekdersark coneoess 10:16 25:41 5:00 freesing  «-«-W80-- «+++ e+ ses 558. _ 518. 
¥ Final set, REESE BERS ON YEE Eee 15:16 29:46 5:30 frosn 1 Stretched to near limit of machine before br 


? Did not break; stretched to limit of machine. 








TABLE 14. Initial and final setting times of Cement No. 3 with MgSO.,, 
44 w/c ratio. 


Note: All samples frozen at time of test. 








TABLE 15. Tensile strength psi : 














No. 3 with MgSO ” .44 w/c ratio, - 
Setting temperature F P x 
ting times and testing temperature of 15 
% MgSOs hours: min. 70F 40F 15F 
a ERS ES Pee Ce 5:54 8:52 2:21 freezing Dry Per cent MgSO 
EE ei ciarddnnandheawhrenbsoseetseguer cave 8:09 13:33 3:36 frozen curing time 
4 ERECTA SS ree 6:17 11:45 4:08 freezing before testing hr 2 4 
wepdeceeucesueseuees GaN haeEneaceeetne ce 8:34 17:12 5:30 frozen Mi rcmscknecgeatec: Sen 417.7 
6 IN occ caicncsdhl<+scsucoiehartieresxs 7:48 11:55 4:39 freezing 120... ....2eeeeeees 336.9 530.5 
Dh ccncsbciebntntndscdeenimekaadetawactges 10:15 17:25 6:00 frozen *Note: All samples frozen at time of test. 




















set at 15 F where the freezing point 
of the mixing water used was depressed 
to a point below 15 F. In no case 


TABLE 16. Initial and final setting times of Cement No. 3 with NaCl, .44 w/c 





was the development of acicular ice 


a — 
crystals noted with any concentra- % NaC! bout min’ 
tion of NaCl tested. There was no dif- 0 ie 
ficulty encountered in obtaining slur- Toc ncccessnversncvesnerceees 
ries sufficiently fluid for pumpability 8 iaidial ext Evadcnetetpathteieshins 
* Kal SEA nace wihh eee ia ww sinc’ 
regardless of the concentration of NaCl e — 
used. Samples containing less than 10 RRR RE ERE 
per cent sodium chloride, when set at 12 altial ont La ibealagptiontadieetekkeaiiicns 
a5 F, wore freaen, and, when poses m8 “_ eSesrerEs 
warm room became slightly soft, and in- Eee 





TABLE 13. Tensile strength in «<j 
Cement No. 3 with sodium bic:; 











ratio, 
Setting temperature of 
70F 40F Te 
peice ten 4:56 9:56 
Secheceus 8:01 16:30 past frozen in 4 hr 
ere 3:58 6:13 
5:04 7:43 ? frozen in 14 br 
ecient ee 3:50 6:20 19:45 
aaa 4:39 8:04 32:45 
Dicentaests 3:43 7:10 21:41 
iaideawwewe ste 5:43 10:02 31:41 
5:27 7:87 35:26 
8:12 10:12 56:56 








dicated that they had reached a point 
between the initial and final sets. These 
samples hardens ina short period of time 


TABLE 17. Tensile strength in psi of Cement No. 3 with NaCl, .44 w/c ratio. 





and became good cement although an 





1 Both columns must be added for total curing time. 
2 Average 3 samples 
§ Average 2 samples 


point of the mixing water was lower than 
that which might be encountered in the 


- - wos Curing time 
increase in permeability may have oc- before testing hr Per cent NaCl 
curred. The slurries containing concen- utes wae Dry Wet 0 8 10 tage 
trations of 10 per cent sodium chloride ci 
? Dikekikcsivaiuns 24 732 ~ 146.9? 134,32 
or above did not freeze when set at tem- 24 24 @ 70F 107.1 — — — 
peratures of 15 F. ‘o - 48 © 70F “=. 208. 8 sop 
The time required for initial andfinal  “""** 24 24 @ 40F 42.3 mn daa ia 
set was greatly increased. This can 24 48 @ 40F 272.2 
best be shown by noting on Table 17 IB... sees eee eeee 48 = 32.0 16.1 9.98 
} 72 _ _ — 33.0 39.33 
the very slow development of tensile 48 24 @ 70F _ 69.6 86.6 
strength with time for those samples 96 y - 35.4 22.9 - 
7 72 24 @ 40F ~ - a a 
| that were tested. At concentrations 48 48 @ 70F - 37.7 44.5 wes 
of 12 per cent and above, the freezing 126 - ~ ~ ~ 75.2 


15 


14 | 


a 
=) S| 
’ to 


—_ 








permafrost and these slurries be- 
came a set cement capable of perform- 
ing the normal functions of oil well ce- 
ments but with a greatly extended set- 


TABLE 18. Initial setting times, final setting times, and tensile strength 
of Cement No. 2 with NaCl, setting and testing temperature 15 F. 





ting time. These cements when placed 





a temperature of 70 F increased the 


° 1 i f tes 
tensile strength of the cement more rap- ecaderst s 


moid. 





at room temperature remained good ce- — ae = —— 
ment with no softening at concentra- % NaCl initial final 48 hr 72 br 240 hr 
tions of 12 and 15 per cent. Removal of : Rik herner etek eR Orteanernennceneesos = oe Pg = 348.3! 
samples set at 15 F to a curing bath at i adccrihiasdebthitlechonscenctnenscnsasnasen 16:59 48:00 past No tesis—samples broken on removal from 


—__—___—_—_——— 
— 





—_ * 











TABLE 19. Initial and final setting times of 60 minute gypsum cement. — 








Setting temperature F 


Mixing water contained 4 per cent CaCl 


_ Betting time aa —-— 

w/e ratio hours: min. 70F 40F 28F 15F 
40 kin eunn suds boekddebeawsbaakenes 1:13 1:25 2:00 
Final nbededevenad oehts abueeeeaeeeinees 1:39 2:00 — 2:24 
44 SS Sv accirningaliaiabddenneinewinediies :57 1:22 1:35 1:56 
ao sadiruhendiianawendeanwebedalateiica 1:09 1:46 2:00 2:19 
44 PID cisensantedtaacidarinuscecsons 1:25 — —~ 2:29 

le axssnncthibet eth tiiweasideibansess 1:43 — — _ 


TABLE 20. Tensile strength in 
60 minute gypsum cement. 





psi of 








Tensile strength psi ’ 





Setting 1 hr after 

w/c ratio temp final set 
eee 70 176.5 
15 160.6 
Mi cncaveiexnwe 70 146.9 
15 159.4 
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TABLE 21. Initial and final setting times of 60 minute gypsum cement 
with various cements. 





_—_ 


Type of 
Percent cement used 


Setting times 
w/e ratio gypsumcement for remainder hours: min. 
40 50 No. 3 Initial sot... ....... 
a 50 No.8 Initialest.......... 
OO es 
55 50 No. 3 Initial set......... 
OS 
50 25 No. 3 Initial set......... 
Final set.......... 
50 20 No. 3 Initial set... 2.200 
Final set.......... 
50 50 No. 1 Initial set......... 
ee 
.50 50 No. 2 Initial set......... 
OE eee 
50 50 No. 4 Initial set......... 
MR Gad wees 
44 20 No, 2 Initial set... ...... 
EE ee 
44 10 No. 2 Initial set......... 
pe eee 
.50 80 No. 2 Initial set......... 
SS ee 





Setting temperatures F 
70F 40F 15F 

piece 103 a = 
sates 205 — ~~ 

— _ 06 205 
ere é —- 209 208 
Seiene 207 207 208 

<euak 16 :16 218 

tilt 06 706 07 

weiss 216 716 218 

Gales :07 07 :08 

sigdtess ll il 213 

otiratara 2:57 3:15 3:42 

aoe 3:08 3:34 4:16 

emai :38 345 :47 

eeaar :51 59 1:20 

ae 1:29 1:56 Indeterminate 
eaieins 1:40 2:17 Ice layer on top 
sone :39 152 1:11 

sinh 2:31 2:49 1:52 ? frozen 
pian 47 1:02 1:26 ? freezing 
pation 1:27 12:03 1:40 ? frozen 
ere 244 49 1:05 

seis 59 1:05 1:30 








TABLE 22. Tensile strength in psi of 60 minute gypsum cement with various 
cements setting and testing temperature 15 F. 








Type of Tensile strength psi 
Per cent cement used 

w/cratio gypsumcement for remainder 24 br 72 br 120 hr 144 hr 168 hr 
44 50 No. 3 1167.4 1167.4 _ _ 1165.1 
55 50 No. 3 1001.3* 1016.1” -= —_ — 
50 50 No. 1 678. 681.6 — — 
50 50 No. 2 856.8 902.3°** _ -— _ 
50 50 No. 4 545.0 489.4 -- -- a 
44 20 No. 2 870.4 _ — 786.3 — 
44 10 No. 2 671.1 9.5# — — — 
-50 80 No. 2 668.0 = 935.3 -- 


* Break not obtained, sample head com allowi 


beam to reach limit of travel. 


wing 
*** Permeability tests this sample 15 md horizontal 19 md vertical. 


# 24 hours dry cured at 15F. 48 hours wet cured at 70F. 


Note: All samples frozen at time of test unless otherwise noted. 








idly than if left at 15 F for the entire 
curing period. This was true of no other 
cement tested. : 

Table 18 gives the results of tests 
conducted with Cement No. 2 using va- 
rious percentages of sodium chloride as 
an additive. Of the three samples tested 
those with less than 8 per cent sodium 
chloride froze but the sample containing 
10 per cent sodium chloride did not 
freeze. For the frozen samples, strengths 
were still low and it is probable that 
freezing of the entire sample did not take 
place until some time after final set had 
been recorded. This was probably an 
erroneous indication of setting time be- 
cause of the formation of an ice layer 
on top of the sample. On being exposed 
to thawing at a room temperature of 
170 F the slurry containing 6 per cent 
NaCl had not reached its initial set, the 
> per cent sample was past the ini- 
tial but not to a final set and the 10 per 
cent sample had reached its final set. 

e 6 and 8 per cent samples became 
hard and very good cement after 12 hr 
at 70 i. No acicular ice formed in these 
samples at the 15 F temperature. 

Tesis With Gypsum Cements. Tables 
19 and 20 give the results of tests con-: 
ducte:! with gypsum cement. There 
Was some fluctuation in the setting 
times due to composition of the water 
used {or mixing. The times quoted herein 
are an average using water from lakes 
scattered throughout the Reserve. These 
waters selected from different parts of 
the Reserve show that only a slight fluc- 


tuation was experienced in setting times 
regardless of the location of the water 
used. The addition of calcium chlo- 
ride to the mixing water when using 
gypsum cements had the effect of ex- 
tending the setting time. Samples set 
at 15 F reached a final set with a layer 
of thin acicular ice formed at top and 
bottom. As further evidence of the fact 


that these samples were unfrozen at the 
time of final set, the tensile strengths 
were within the allowable limits of nor- 
mal strength this type of cement would 
develop. Samples placed at room tem- 
perature of 70 F showed no evidence of 
thawing except for the thin acicular ice 
layer. 


Tests With Mixtures of Gypsum and 
Other Cements. Tables 21 and 22 give 
the results of tests conducted with gyp- 
sum cement mixed with different kinds 
and percentages of the normal cements 
previously tested. The type of cement 
mixed with the gypsum cement had a 
very definite effect upon setting time. 
There was very little difference in setting 
time with an increase or decrease of w/c 
ratio. It is possible that such cements 
could be designed to set in a given pe- 
riod of time. The one that showed good 
results for probable top hole use was a 
50-50 mixture of gypsum cement and 
Cement No. 2. Further investigation of 
this sample revealed that the perme- 
ability was 15 md horizontal and 19 md 
vertical. These mixtures may develop 
permeabilities that would be consid- 
ered excessive for oil well work. The 
strengths developed from the freezing 
of these slurries were the largest found 
in all the tests that were conducted. Mix- 
tures of gypsum cement containing Ce- 
ment No. 3 were the strongest. Upon 
exposure to a room temperature of 70 F 
and consequent thawing, the softness of 
the sample. was inversely proportional 
to the percentage of gypsum cement 
used. With a high percentage of gypsum 
cement very little softening was noted. 
Acicular ice formation was common in 
all samples. 


Thickening Time Tests. At the com- 
pletion of setting time and tensile 
strength tests those cements that were 
considered to be usable under the con- 
ditions encountered within and immedi- 
ately below the permafrost section were 
tested for pumpability time. Results of 
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FIG. 12. Thickening time test at 80 F — Cement No. 3 no addi- 
tive used — .44 w/c ratio — wt. 119.1 Ib/cu ft. 
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these tests shown in Figs. 12 through 17. 


Fig. 12 gives the results of a thicken- 
ing time test with a slurry of Cement No. 
3 to which no chemical has been added 
and with the bath temperature main- 
tained at 80 F for the duration of the 
test. This is presented as comparative 
data for the other tests where additives 
were used. The time required for this 
slurry to reach a pull of 40 oz was 344 
minutes. 

Fig. 13 gives the results of a thick- 
ening time test of Cement No. 3 with 
4 per cent calcium chloride, and with 
the bath temperature maintained at 
80 F for the duration of the test. The 
time required for this slurry to reach a 
pull of 40 oz was 140 minutes. 

Fig. 14 gives the results of a thicken- 
ing time test of a slurry of Cement No. 3 
with 6 per cent calcium chloride, and 
with the bath temperature maintained 
at 80 F for the duration of the test. 
The time required for this slurry to 
reach a pull of 40 oz was 119 minutes. 

To determine the consistency of these 
slurries at lower temperatures, the 
higher concentration of 6 per cent 
calcium chloride was tested at simu- 
lated well bore conditions. These data 
are presented in Fig. 15. For this test 
the bath temperature was established 
at 40 F using a Prestone and water mix- 
ture for the bath. The slurry was mixed 
at the approximate temperatures that 
it was felt could be accomplished in the 
field. The bath temperature of the tester 
was allowed to cool below the freezing 
point of water while the test was in 
progress. At the end of 400 minutes 
when the bath temperature was near the 
freezing point the thickening of the 
slurry had almost ceased and after pass- 
ing the freezing temperature, leveled 
out at a constant value of 23 oz of pull. 
Continuation of the test resulted in a 
decreased pull. 

Fig. 16 gives the results of a thicken- 
ing time test of a slurry of Cement No. 
3 with 12 per cent sodium chloride, and 
with the bath temperature maintained 
at-80 F for the duration of the test. 
The time required for this slurry to 
reach a pull of 40 oz was 270 minutes. 

Fig. 17 gives the results of a thicken- 
ing time test of a slurry of Cement No. 
3 with 12 per cent sodium chloride, 
conducted under simulated well bore 
conditions. When the temperature of 
the bath decreased below the freez- 
ing point the pull continued to in- 
crease slowly. It is believed that from 
the previous data of setting times of 
slurries of this cement placed at 15 F, 
the slurry would continue to thicken 
and would reach a pull of 40 oz at some 
time approaching the time of initial set, 
probably in the vicinity of 36 to 48 hr. 


Discussion of Laboratory Data 


From the results of the tests conducted 
herein, slurries of cements mixed with 
water containing calcium chloride will 
probably freeze before setting if placed 
at low temperatures and if thawed after 
freezing and allowed to set will be very 
poor cements. Such cements would prob- 
ably contain open channels because 
of acicular ice formation. Of all the 
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cements tested, Cement No. 3 exhibits 
the best properties for use above freez- 
ing. In using slurries containing Ce- 
-ment No. 3 and calcium chloride dur- 
ing the period of top hole drilling, 
and where the walls ef the well have not 
had the chance to absorb a great amount 
of heat, it is doubtful that freezing 
could be prevented before such cements 
had reached their final set, at least at 
the formation face. After placing such 
cements in position and allowing them 
to freeze, then thaw, the bond between 
the cement and the formation may be 
sufficiently porous to allow the passage 
of fluids. Cement No. 3 containing a 
concentration as high as 8 per cent cal- 
cium chloride should remain pumpable 


FIG. 13. Thickening time test at 80 F. — 
Cement No. 3 with 4% Ca Cl, — .44 w/c 
ratio. — Wt 118.2 Ib/cu ft. 
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FIG. 15. Thickening time test at low temperature — Cement No. 3 with 6% Ca Cl, — 





for a sufficient period of time :: be 
placed in position above 1500 ft and 
should result in a sufficiently s rong 
cement at temperatures above 40 ~ so 
that drilling could be resumed w::thin 
48 hours. 

From the data presented hereix, two 
of the slurries tested would probab! » give 
the desired results at temperatures »clow 
40 F. These are Cement No. 3 conjain. 
ing sodium chloride and the gynsum 
cement: The setting time of the gypsum 
cement is sufficiently unaffected b; low 
temperatures that it should reach » final 
set condition before the slurry «ould 
cool down enough to freeze. Setting 
times of 60-min gypsum cement at 15 F 
should in no case be longer than 2 lir and 


FIG. 14. Thickening time test at 80 F, — 
Cement No. 3 with 6% Ca Cl, —.44 
w/c ratio. — Wt. 119.5 Ib/cu ft. 
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.44 w/c ratio. — Wt. 119.0 Ib/cu ft — slurry temperature 90 F. 
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FIG. 16. Thickening time test at 80 F — 
Cement No. 3 with 12% NaCl — .44 w/c ratio — 
wt. 118.7 Ib/cu ft. 
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30 min. This would allow sufficient time 
to place the slurry in position and 
reach final set without difficulty. Using 
this type of cement and creating a tem- 
perature of 40 F at the wall of the well 
bore would keep the cement above freez- 
ing point for a time sufficient for set- 


ting, especially since the latent heat of 
fusion of water would tend to main- 
tain the temperature of the well bore at 
32 F for a period of time. The length of 
this relatively warm period would be 
longer than that needed for the cement 
to set. With the use of gypsum cements 








and their setting qualities unde: cold 
conditions, the strength develoy:d js 
greatly in excess of that deemed ~eces. 
sary and should result in a sp-eding 
up of operations, thereby decreas ig the 
amount of rig time required for ¥ wjiting 
on the cement to set. 

Slurries of Cement 3 contain!.g so. 
dium chloride in high percentage: ‘o de. 
press the freezing point of the :aixing 
water below that to be encounte:ed in 
the permafrost, would set and give sat- 
isfactory results. Such cements would 
have a very long setting time anc actual 
development of their strength and per. 
manent qualities would not be o!:tained 
until after circulation had again been 
established and temperature of the ce. 
ment increased. 


Field Tests 


At the time of the writing of this 
paper only one hole has been drilled in 
which cements tested herein have been 
used. The casing program for this par- 
ticular well called for a short string of 
1654-in. pipe cemented at 90 ft. The 
top two 30-ft joints. of 165%-in. pipe 
were jacketed with a 23-in. pipe. The 
smaller diameter pipe was centered in- 
side the larger pipe and the large di- 
ameter pipe sealed on the top and bot- 
tom by welding. This enclosed a dead 
air space between the two casings. 
This dead air space acts as an insv- 
lator in preventing rapid heat transfer 
from the drilling fluid to the forma- 
tion, thereby decreasing the amount of 
thawing of the top formations. While 
drilling top hole for this conductor pipe, 





FIG. 17. Thickening time test at low temperature — 
Cement No. 3 with 12% NaCl—.44 w/c ration—wt. 119.3 Ib/cu ft—slurry temperature 64 F. 
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“DU” ROTARY SLIPS 


are outstanding for 
safety, convenience, 


Yes—before you buy any rotary 
slips, carefully check through the 
features outlined here. Then, make a 
point-by-point comparison between 
Baash-Ross “DU” Rotary Slips and any 
other make on the market. 

Only by making such a compari- 
son can you fully appreciate why “DU” 
slips are today’s outstanding buy for 
maximum safety, convenience and all- 
around operating economy. 
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Compare Weight! 


Note the deeply-cored backs in “‘DU"’ 
Slips that eliminate dead metal, replacing 
it with scientifically-designed cellular ribs 
that combine more-than-ample strength with 
minimum weight. Result—low total weight 
figures like these... 
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Rotary Slips 


“py” “py” 
Regular Long 
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4¥2” 0.D. Slips 


with 44” Liners 135 Ibs.} 158 Ibs. 
5 9/16” 0.D. Slips 

with 59/16” Liners 143 Ibs.| 177 Ibs. 
7” 0.D. Slips 

with 7” Liners 152 Ibs.| 196 Ibs. 
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Compare Adaptabildy! 


With “DU” Slips you don’t need a 
separate slip for each size of drill pipe. 
By simply changing the liners—a quick 
inexpensive operation—only 3 basic “DU” 
body sizes fit 14 different 
pipe sizes...in fact, all 
sizes of tubing, drill pipe 
and casing from 23%” through 
7” 0.D. Saves money on slip 
investment! 
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ment—yet permits free lateral adjustment 
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bore of master bushing. All body segments 
set together and take the 
same uniform grip at all 
times, even though pipe is 
off-center or crew is inex- 
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cuts round trip time! 
















































Baash-Ross 
“DU” Long 
Rotary Slips 





















BUILDS FINE 







SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM IND'STRY 






























































Submersible 
drilling barges 


Tugs 










Boiler and 
compressor barges 





Water, oil, and 
supply barges 





Submersible well- - 
servicing barges 






Drydock for fast 
haul-out and repair 
of marine drilling 
equipment 











Levingston is not only located con- 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 
constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 





Mien At #H 


SHIPBUILDING CO. 


Orange, Texas 




















returns were circulated out of the cellar. 

Based upon the data presented in this 
paper it was decided that gypsum ce- 
ment slurry would be used and sufficient 
slurry mixed to fill the annulus to the 
bottom of the cellar. As heavy a slurry as 
possible was mixed and pumped down 
behind a large slug of water that was 
used to clean the mud from the inside of 
the pipe and the walls of the well, pre- 
venting contamination of the cement. 
Drilling out of the cement plug was ac- 
complished in 30 hours after mixing. 
Drilling was then continued to a depth 
of approximately 2320 ft, and no trouble 
with leakage was encountered with the 
top conductor pipe, a condition that has 
not normally been experienced with the 
other holes drilled in the Reserve. 

At this depth a second string of 1034- 
in. pipe was set and cemented. The 
slurry used for this job consisted of 
standard construction Portland cement 
mixed with water containing 4 per cent 
calcium chloride. After mixing, slurry 
temperature was 70 F and formation 
temperature was estimated to be 60 F. 
Attempts were made at the end of 48 hr 
to drill out and core the 30 ft of cement 
remaining in the pipe. Due to a rig 
breakdown the core was not obtained 
until the end of approximately 72 hr. 
The core obtained was a dense, compact, 
well-set cement. 


Discussion: of Field Tests 


Standard oil well experience with ce- 
menting casing in the field has shown 
that necessary work will not usually 
permit drilling out the cement plug by 
the time the required strength has been 
reached. Where low formation tempera- 
tures are present this will not be true 
with certain cements. By the use of gpy- 
sum cements, which will set in a short 
period of time, the consequent saving in 
rig time will more than offset the added 
cost of the cements. It is believed that 
the concentration of calcium chloride 
used in cementing the 1034 in. for this 
hole could probably be increased 6 to 
8 per cent in holes where the pipe is set 
above 1500 ft. The increase in concen- 
tration of calcium chloride used should 
shorten the setting times, and approxi- 
mate the time discussed here for the 4 
per cent CaCl, slurry, placed at 2320 ft. 


Conclusions 


1. Gypsum cements used within the 
permafrost section will set and become 
a hard, impervious mass prior to the 
time they become frozen. Although 
not so permanent a substance as stand- 
ard portland cements, such cements will 
give satisfactory results and will be suf- 
ficiently so until a longer string of pipe 
can be placed and cemented below the 
perma-frost section using normal oil 
well cements. 

2. Cements containing sodium chlo- 
ride in concentrations above 10 per 
cent will set and develop the strength 
necessary for casing work when placed 
at low temperatures. These cements will 
have a greatly extended setting time, 
with a consequent loss of rig time be- 
cause of waiting on cement. 

3. Cements using calcium chloride as 








an additive will set at temperat.res 
above freezing and give satisfa. iory 
cement jobs. At temperatures |} low 
freezing there is a possibility of forma. 
tion of acicular ice crystals wit!; al] 
calcium chloride cements that cou’! be 
pumped into the well. Such cemen:s, jf 
frozen, will be of extremely poor qi lity 
on thawing and probably will resi: it in 
an unsuccessful job under freezins con. 
ditions. 

4. Magnesium sulphate and solium 
bicarbonate as additives to cemen's are 
unsatisfactory for casing cementing jobs, 

5. Gypsum cements containing other 
cements in a dry mixture may be de. 
signed to develop desirable setting iimes 
but with probable increases in permea- 
bility above that deemed desirable for 
casing cementing jobs. 
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FIG. 1. Typical attack high pressure sweet oil well corrosion. 
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FIG. 2. Typical seale formation. 


Sweet Oil Well Corrosion’ 


Prevention is doubly important now — for conservation 
of steel as well as for economic considerations 


Tue problem of sweet oil well corro- 
sion has been recognized as one of eco- 
nomic importance within recent years. 
In 1945 attack on tubing in high pres- 
sure sweet oil wells in southeastern 
Louisiana was observed for the first 
time. Its seriousness was not fully com- 
prehended until 1948 when a high pres- 
sure well blew out as a direct result of 
corrosion. The monetary loss of this 
single failure was $150,000 plus loss 
of the well. Subsequently one-half mil- 
lion dollars were spent on corrosion in 
this field by one company in one year. 

Careful investigation by other com- 
panies revealed that serious corrosion 
was occurring in most wells in the gen- 
eral geographic area. 

This particular problem constitutes 
one of the two major concerns of the 
corrosion engineer interested in “sweet” 
oil well corrosion. 


¢+Presented at the Spring Meeting of the 
Southwestern District, API Division of Pro- 
duction, Washington-Youree Hotel, Shreveport, 
Louisiana, March 5-6-7, 1952. 
mo Atlantic Refining Company, Dallas, 
‘exas. 
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The other deals with lower pressure 
wells and was recognized even more re- 
cently. It is predicted that corrosion 
costs chargeable to this single problem 
will be approximately $3,000,000 this 
year. For the sake of expediency the 
two projects have been named by indus- 
try as (1) “High Pressure Sweet Oil 
Well Corrosion” and (2) “Low Pressure 
Sweet Oil Well Corrosion.” 

This vague terminology will suffice for 
current consideration. It is quite prob- 
able, however, that with the advent of 
a clearer understanding of the mechan- 
ism of attack, the two problems will be 
closely related. The principal differ- 
ences at this time are twofold: 

1. Severe corrosion has been noted 
under “high” pressure conditions 
where little or no water is pro- 
duced. By contrast, a critical 
water-oil ratio must be exceeded 
before perceptible attack occurs 
in the “low” pressure category. 
Corrosion becomes active immedi- 
ately after production is com- 


menced in the “high” pressure 
environment, whereas, many years 
(10-15) of corrosion-free opera- 
tion has been observed in the other 
category before serious metal loss 
occurs. 

This paper will discuss briefly these 
two problems from a standpoint of in- 
vestigative approach, criteria, causative 
agents, and remedial measures. 


Method of Approach 


The initial approach of study was 
very similar in both instances. It became 
apparent shortly after recognition of the 
problems that cooperative effort between 
producing companies could expedite 
an economical solution. The Technical 
Practices Committee framework of the 
National Association of Corrosion Engi- 
neers provided an excellent clearing 
house or forum whereby some 30 par- 
ticipating companies could pool their 
technical effort. A sub-committee of the 
Oil and Gas Production committee was 
founded to consider all aspecis of 
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“sweet” oil well corrosion. Through the 
combined efforts of technical men from 
these companies, progress was far more 
rapid than could. have been possible 
with engineers working individually. 


High Pressure Project 


In order to develop definitive data 
pertaining to the “high” pressure prob- 
lem, a questionnaire was submitted to all 
companies participating in the NACE 
committee. The questionnaire consid- 
ered the correlation of various produc- 
ing variables with rate of corrosion, the 
scope of the problem, causative agents, 
criteria, and remedial measures. Data 
obtained from this survey revealed many 
characteristics unique in this problem. 

General pitting (Fig. 1) similar to 
that experienced in condensate wells 
was reported. An average of 75 pits per 
linear foot were observed in some sec- 
tions of tubing removed from corrosive 
wells. These pits were characteristic 
of carbon dioxide attack. Subsequent 
analysis proved this acid gas to be the 
primary causative agent. Organic acids 
were detected in unusually large con- 
centrations. It was concluded that they 
constituted a secondary causative agent. 

The intensity of corrosion was noted 
to vary a great deal within a field. In 
rare instances complete penetrations de- 
veloped in one year. On the other hand 
8 or 10 years of trouble-free service were 
experienced on off-set wells. In -general 
the average tubing life was 3 to 4 years. 
Ringworm corrosion as shown in Fig. 2 
was rare, but it proved troublesome and 
costly during workover operations. 

Possibly the most striking observation 
was the fact that severe corrosion oc- 
curred in wells producing pipe line oil. 
Traces of water, officially reported as 
0.1 per cent, were sufficient to radically 
reduce tubing life. To the author’s 
knowledge this phenomenon had never 
before been recorded. Under these cir- 
cumstances it was and is difficult to ex- 
plain the exact mechanism of attack. 
Various theories, which are beyond the 
scope of this paper, leave much to be 
desired in the. way of a rigorous ex- 
planation. 

Scale conditions noted also defied ex- 
planation. Two types of scale (Fig. 2) 
were reported; one was a thick, heavy, 
white, cement-like material that proved 
to be barium sulfate, and the other a red 
oxide-appearing coating over a thin 
barium sulfate deposit. The red over- 
coating was honey-combed in appear- 
ance and very hard. 

The sqale deposition became of more 
than a setlinaie interest when it was real- 
ized that such a hard material seriously 
affected the results of tubing caliper 
surveys. Such surveys normally dictate 
workover operations. The afféct_is best 
illustrated in Fig. 3. A substantial in- 
crease in pit depth was measured subse- 
quent to scale removal. In addition the 
visually determined frequency of pitting 
increased by a factor of 10 after tubing 
had been cleaned of scale. 

Criteria of corrosion for a given en- 
vironment are always difficult to estab- 
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lish. It was at first assumed, because of 
the similarity of attack, that the criteria 
so laboriously arrived at during the con- 
centrated investigation of condensate 
well corrosion would be applicable. Fac- 
tors considered in these criteria were 
as follows: 


., Surface coupon tests. 
Iron content determination. 
Carbon dioxide content. 
Organic acid content. 

5. Tubing caliper surveys. 

Surface coupon tests in this problem 
proved to be of no value because of 
severe paraffin deposition. Iron concen- 
tration was of little significance as it 
was practically impossible to sample 
water produced from “pipe line” oil. In 
wells where significant water was pro- 
duced correlation of corrosion rate ver- 
sus iron content was poor. There was a 
correlation with carbon dioxide and or- 
ganic acids. As discussed previously it 
was concluded that these two com- 
pounds constituted the causative corro- 
sion agents. 

The value of the tubing caliper, 
though still important, was obscured by 
the unique scaling conditions; thus, 
rendering interpretation of data difficult. 

It will be recalled that a question- 
naire was submitted to members of 
NACE TP-1 committee. Fig. 4 illus- 
trates the results of the statistical sec- 
tion of the questionnaire. It may be seen 
that 42 per cent of the wells in the sub- 
ject category displayed tubing corro- 


.. sion and 20 per cent surface equipment 


attack. 

There was no correlation with age of 
wells signifying that corrosion became 
evident very soon after production was 
started. A direct correlation was noted 
with oil production rate. As expected 
from preliminary observations, no cor- 
relation was derived from per cent or 
total water production. 

Paraffin, emulsion, and sand prob- 
lems were equally independent of corro- 
sion rate. A; réasonable correlation with 
bottom-holé pressure was observed, with 
increased pressure resulting in  in- 
creased corrosion. Bottom-hole tempera- 
ture displayed a significant pattern. 
Corrosion incidence was directly re- 
lated to temperature. Surface tubing 
pressure and gas-oil ratio displayed 
little related evidence. A direct corre- 
lation existed between corrosion fre- 
quency and well depth. The latter is 
especially significant for several rea- 
sons. First, workover costs on these 
wells are particularly high, and, second, 
the trend is toward deeper drilling, espe- 
cially in southeastern Louisiana where 
this problem has been most prevalent. 
These factors would indicate that eco- 
nomic stakes of this problem will in- 
crease in the years to come. 

The development of economical reme- 
dial measures proved difficult. Most 
commonly employed techniques were in- 
adequate or could not be economically 
applied. 

Thermosetting plastic coated tubing 
was installed in the early days. Fig. 5 
illustrates its effectiveness. It did reduce 


general attack, but isolated pits |-egan 
to form within 19 months. The . yap. 
tage of this technique was thus si: ject. 
ed to some doubt because one co:: plete 
penetration in a 10,000-ft well ni esgi. 
tated a workover. In all fairness + this 
approach it must be emphasized ti: 1t the 
product used during early days  { test 
has been improved. Subsequeni tests 
may tend to minimize the noted ‘Itsad. 
vantage. Thermosetting plastic <oated 
tubing costs approximately twice that 
of unprotected pipe. Three hundred 
ten thousand feet have been installed to 
date in wells of the subject category. 

Nine per cent nickel tubing was jp. 
stalled originally because of its suc. 
cessful use in the condensate well en. 
vironment. Approximately 100.000 ft 
have been installed in one area of south- 
eastern Louisiana. To date only minor 
evidence of attack has been noted. Fig. 
5 illustrates the perfect condition of 9 
per cent nickel after one year’s service. 
Nine per cent nickel tubing costs 38 
times that of J-55. Unfortunately this 
material is no longer available to the oil 
industry, so it has become necessary to 
develop other methods of alleviation. 

Both galvanized and _nickel-plated 
pipe have been tested under in-hole con- 
ditions. Galvanizing failed immediately. 
Results of the tests of nickel-plated tub- 
ing are not yet available. The data when 
received, however, will be of academic 
interest as this material, too, is no longer 
available for use in this manner. 

The use of inhibitors was at first 
thought to be impractical because of 
inherent difficulties encountered in re- 
leasing inhibitor in the bottom of the 
well. Due to the high pressures involved, 
packers and mud filled annular spaces 
were almost universally accepted as 
necessary. Therefore, the only means of 
introducing inhibitor was through the 
tubing. As the tubing was always full 
of produced fluid, it was necessary that 
weighted stick inhibitors be employed. 
The cost of adequate treatment in many 
instances equals that of replacing tub- 
ing every 3 or 4 yr. With the. shortage 
of steel relegating economic considera- 
tions to a status of secondary impor- 
tance, however, some companies are 
utilizing this method of mitigation. It 
is hoped that developments in this field 
of endeavor will improve the economic 
picture. In the meanwhile every effort 
is being made to extend the life of tub- 
ing now in place through the duration 
of the national emergency. 


Low Pressure Project 


The second of the two problems, “Low 
Pressure Sweet Oil Corrosion,” was first 
generally observed only two years ago. 
Fig. 6 illustrates the type of attack. 
Literally hundreds of holes developed 
in as little as nine months. Due to the 
rather strange conditions surrounding 
the initial observations, little thought 
was given to its potential seriousness. 
Instead, it was thought that some freak 
attack had occurred that would be iso- 
lated. As more and more reports 0! fail- 
ures were made the seriousness o! the 
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FIG. 5. Survey of pitting in three kinds of tubing. 


situation became alarming. The unique 
factor that characterized this phenom- 
enon was essentially that wells produced 
10 to 15 yr with no symptom of corro- 
sion. After this period of trouble-free 
operation an unexplained change oc- 
curred that reduced the tubing life to 
two years or less in many instances. A 
preliminary survey conducted by the 
NACE TP-1 committee revealed that 
several companies were experiencing 
the same trouble in numerous sweet 
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fields. It was acknowledged immedi- 
ately that the magnitude of the problem 
warranted industry-wide consideration. 
Accordingly, the NACE committee TP- 
1C on “Sweet Oil Well Corrosion” un- 
dertook it as a major project. 

To provide necessary statistical data 
as well as individual well data, a ques- 
tionnaire was submitted to all com- 
panies participating in committee activ- 
ities. The questionnnaire was composed 
of two parts. One dealt with the accumu- 


FIG. 6. Typical attack low pressure sweet oil well corrosion. 


lation of factual data and personal com- 
ments related to various fields from a 
field standpoint. The second dealt with 
basic production data, corrosion history. 
and analytical information on individual 
wells. It is expected that all fields 
thought to fall into this category will be 
covered. To date questionnaires have 
been requested by various companies 
which account for about 150 fields 

For each field numerous individua 
well forms will be completed. It is 1” 
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FIG. 7. Pattern for corrosion prediction—iron loss vs water produced. 


tended that within a field one well where 
no corrosion has yet been experienced 
will be reported for each corrosive well. 
To date approximately 1000 individual 
well forms have been distributed. 

The purpose of this questionnaire 
was several fold. First, it was to define 
the magnitude of the problem; second, 
to exchange ideas pertaining to success- 
ful or unsuccessful remedial measures. 
and third, to develop criteria of cor- 
rosion. 

Though sufficient time has not elapsed 
to allow complete return of these forms. 
it has been noted from preliminary data 
that: 

1. Corrosion does not occur below 

some critical water-oil ratio. 

2. The extent of corrosion after the 
critical value has been exceeded 
varies according to fluid velocity 
and total corrodent. 

3. Gas-lift accelerates corrosive at- 
tack. 

4. Organic acids are probably the 
most active corrosive agents. Car- 
bon dioxide may also be signifi- 
cant. 

5. Inhibitor injection is in general 
the most economical remedial 
measure. 

As concerns remedial measures em- 
ployed to date, the customary injection 
of organic inhibitors into an open an- 
nulus has afforded protection in many 
instances. Conditions existing in other 
locations render this technique value- 
less. For example, the inhibitor does not 
penetrate the high fluid level in many 
wells with the result that protection is 
not attained in lower zones. 

This problem is being attacked in sev- 
eral ways. Water soluble inhibitors with 
a specific gravity greater than brines are 
being tested. Commonly available stick 
inhibitors have been lubricated down 
the tubing. This practice met with dif- 
ficulties in wells where the bottom hole 
temperatures were too low to melt ihe 
binding material. Sticks that function 
inderendent of temperature have been 
deve!sped and are being field tested. 

Complete test results-of various tech- 
hiques will be forthcoming soon. It is 
antic: »ated that within a year successful 


remedial measures will be established 
for most conditions. 

Relative to the significance of water- 
oil ratios, it is known that critical val- 
ues will vary from field to field. Such a 
figure has been empirically established 
for several environments. In the United 
States all ratios to date have been great- 
er than 50 per cent water. Very recently 
a value of 40 per cent was tentatively es- 
tablished for one field in Venezuela. 
Figs. 7 and 8 illustrate the effect of wa- 
ter production upon corrosion activity. 
Fig. 7 relates pounds of iron per day, 
which is a measure of corrosion activity. 
with barrels of water produced. It has 
been established empirically for wells 
approximately 5000 ft in depth that iron 
loss in excess of .5 lb per day is indica- 
tive of severe attack. Thus, these data 
show that for this particular field the 
critical quantity is reached at fifty bar- 
rels of water per day. Fig.,8 relates 
pounds of iron with per cent water. For 
this field the critical value is 55 per 
cent. Instances have been reported 
where cited critical values vary within 
a given well dependent upon producing 
equipment. In one field, for example, 
water percentages of 98 per cent can be 
tolerated on flowing wells with little ef- 
fect, whereas, corrosion activity is se- 
vere when 70 per cent water is produced 
by gas-lift. These data, on the other 
hand, are contradicted by reports on 
other fields which show that severe at- 
tack takes places when little or no gas 
is used for lift purposes. The drop-size 
ratio is felt to provide a key to the ex- 
planation of discussed variations. If this 
relation can be. established by compila- 
tion of empirical data on a sufficiently 
large number of wells, an important step 
toward accurately predicting corrosion 
will have been achieved. Production 
characteristics of a given well are usual- 
ly available. Thus, if the relation of 
these values to an easily measured phy- 
sical property, such as drop-size ratio, 
is known, it will be a simple matter to 
predict not only whether or not a given 
field is susceptible of attack; but, if so, 
an approximate date of initial corro- 
sion activity can be anticipated. The 
ramifications of a pattern such as this 
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are readily apparent. Prediction and 
control of corrosion can become a matter 
of applying known principles rather 
than the often used trial and error 
methods. Master control sheets (Fig. 7) 
can be maintained on wells in all fields 
where causative agents exist. Then, as 
the anticipated change-over from the 
dormant environment to the actively cor- 
rosive stage becomes imminent, a careful 
check of water analysis and coupon ex- 
posure tests can dictate remedial action. 
In this manner premature treatment of 
thousands of wells can be avoided with- 
out danger of costly failure. 

The establishment of the aforemen- 
tioned data is a tremendous task. The 
accumulation of information from sevy- 
eral hundred corrosive and non-corro- 
sive wells will be required. Such infor- 
mation will include: 

1. Annual water production. 
Annual oil production. 

Injected gas-oil ratio. 
Produced gas-oil ratio. 
Corrosion history. 

Well completion practices. 
Water analysis. 

Gas analysis. 

. Drop-size ratio. 

Under the best conditions the collec- 
tion of these data is difficult and it is al- 
most impossible for any one company 
to accomplish it. With the thirty com- 
panies pooling their.efforts through ihe 
Oil and Gas Production Committee of 
the NACE, it can be done with a mini- 
mum of effort and expense to any one 
organization. We hope to solve a major 
problem in one or two years that would 
at best require many years of work on 
the part of any one individual. 
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Conclusion | 


The sweet oil well corrosion projects discussed in this paper 
represent only two of the many costly corrosion problems in the 
petroleum industry. It is important that immediate consideration 
be given to the conservation of steel materials in these and other 
environments. In normal times corrosion prevention was justified 
solely upon economic considerations. The cost of study plus 
remedial costs had to be such that a significant profit over normal 
operations could be shown. In times of international tension 
such as we are undergoing today, however, where heavy defense 
programs greatly curtail metal for civilian consumption, we are 
being forced more and more to conserve the metals we have. 
Reduction of corrosion is the prime factor in this conservation. 
Effective control of corrosion can be achieved only by engineers 
trained in its technology. These engineers can do'their best only 
if they solve their general problems cooperatively.” The best 
forum with which to do this is the NACE. Management should 
and does recognize this opportunity and in most instances en- 
courages their engineers to participate actively and freely in the 
association. This position was attained in the spirit of economic 


‘|improvement of our industry, but today the conservation of 


metals is a requirement instead of an economic desirajility. 
Thus, in defense programs the control of corrosion takes on new 
importance. We, as engineers, must do everything in our power 
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to utilize to the fullest the materials at our disposal. *% 
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BJ’s new outstanding Power Tubing Spider is designed to give you 

faster, safer and more efficient operations on tubing jobs...to put 

more power to work on your rig! 

BJ POWER TUBING SPIDER IS FASTER...the entire operation of the spider is power 
controlled. A touch of the foot pedal and the slips are instantly pressure set or 
pressure raised. 

BJ POWER TUBING SPIDER IS SAFER... dangerous hand setting of slips is eliminated. 
The foot control unit may be placed in any safe, convenient location on the floor 
of the rig...out of the way...ready for instant action...safe! Slips are set auto- 
matically if bumped by elevator...and cannot jump out or fall in the hole. 

BJ POWER TUBING SPIDER IS MORE EFFICIENT...crews work better when they know 
they are working with a safe power tool. Increased safety and faster trips mean 
increased efficiency for your entire operation. 

Air control valve and 
Portable foot control unit gauge for easy control Hg zontal tooth inserts for eta 
may be located anywhere of air pressure kive grip on tubing. Vertical cooth inserts 
on floor of rig A _y Prevent tubing rotation 
4 / 7 no back up tong is needed 
Je a : . 
from the side se Unuitized slip assembly 
Check the BJ Power Tubing Spider from 
every angle. You'll see the new vertical-tooth in- 
serts which eliminate the need for back up tongs. 
of Check the sturdy hinge pins with safety chains, 
“ and the wide angle gate which allows easy place- 
- ment of the spider around the tubing. Watch the 
; fast ti i ip of ‘ 
d 2 operation of the slips and the sure grip 0 eeaniensiidtible sss lag pe fe 
18 the extra-long replaceable tooth inserts. Slips controls unit casy opening of gate 
al mechanically lock in up position while running / 
mn the stand. There’s no crimping or bottlenecking ee / _ ee 
se of tubing. From every angle you'll discover that fseuh Sing iene oe Aaa placement around tubing 
re for your rig you can’t buy a better tubing spider 
€. than a BJ Power Tubing Spider. ’ 
. ... from every angle—you can’t buy better than BJ. 
ly 
st 
ld 
. Sce your local Byron Vackson Co. 
1e . 
ic BJ Oil Tool 
of r . | a 
: Representative MEANS ai 
a toda ENGINEERED INDUSTRIAL 
4 J Ol TOOLS SPECIALTIES 
* 
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Package Drilling Rig 


Shell's new mobile rig, placed in 
use at the Ventura Avenue field, 
saves time and cost indrilling 


WILLIAM T. RINTOUL 


P 422.1 


At left is package drilling rig. Overall 
view of Shell Oil Company's new 

rig on location in the Ventura Avenve 
field, California. 


A PACKAGE drilling rig designe: by a 
major oil company to cut time aid cost 
of drilling new wells is attracting con. 
siderable interest in the Ventura venue 
field near Ventura, California. 

Shell Oil Company in cooperation 
with Ideco division of Dresser Equip. 
ment Company produced the heavy duty 
rig, which is being used by Shell for the 
development of oil sands below the 
10,000-ft level in the Ventura Avenue 
field. 

Engineers designed the package drill 
ing rig to eliminate many of the hazards 
due to mechanical failure while drilling 
new wells, to facilitate tearing out and 
rigging up operations, and to shorten 
the time of moving between locations by 
providing a minimum number of pack- 
ages to be transported from location to 
location. 

Currently on its third development 
well in the Ventura Avenue field, Shell's 
new rig has not yet recorded any shut- 
down time. Its two moves were accom- 
plished at an appreciably reduced cost 
over that normally experienced in mov- 
ing and rigging up a heavy duty unit. 

Among features of the package drill- 
ing rig are pump-power packages, tor- 
que converter drives, chain-driven 
pumps, submerged drawworks, elevated 
catworks, double mud ditches. and dy- 
namatic and hand-operated brakes. 

No radical or untried equipment is 
contained in the package drilling rig. 
An Ideco Full-View mast is an integral 
part of the unit, which is the largest tor- 
que converter rig with 100 per cent 
friction-clutch operation ever placed in 
service. 

The ‘Ideco 1350-S drawworks and 
special torque converter transmission is 
designed to take advantage of the char- 
acteristics of torque converters and air 
clutches and permit clutch engagement 


Below is power layout. Two identical 
pump-power packages, each equipped 
with two Hall-Scott V-12 gas 

engines, supply power for the rig. 
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m he only way to learn the true rating of a swivel is to check the 

en [uin-bearing capacity. This rating is not always expressed by the 

y unufacturer’s symbol, the symbol he uses for catalog purposes. 

ck- 





Example: one of Bethlehem’s most popular swivels is known as 
he 150TA. This “150” does not mean the rating of the swivel. 
cually, the main bearing has a capacity of 170 tons at 100 rpm. 
That’s important. It’s important to check the main bearing of 
ny swivel before you buy. Otherwise, you may purchase a unit 
ost gsignated as “300 tons,” only to find that the main-bearing 
ov- fBupacity is as low as 150 tons at 100 rpm. 

Each of the four Bethlehem swivels has high bearing capacity; 
igh, that is, with relation to the size of the swivel. But there are 
ven (M@pther standout features, too—among them the double-life washpipe. 
ted By means of an ingenious device, the pipe can be locked at the top, 
o that the wear takes place at the bottom; or it can be locked at 
js he bottom so that the wear takes place at the top. Thus the wear 
rig. [in both washpipe and packing can be divided, and the life of these 
arts prolonged—meaning @ big saving of costly shutdown time. 
There’s a Bethlehem swivel for every drilling assignment, shallow 
deep. Ask for full details, which will be furnished promptly. 
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1is fn addition to its manufacturing BETHLEHEM SWIVELS 
lal Pats and its sales and engineering 
ond vice, Bethlehem Supply Com- Catalog Main bearing 


Sg reaggens stores throughout Number cap., 100 rpm 
ne Rocky Mountain, Midconti- 

ent, ~ sos are and California GOTA 64 tons 

il fields. There are almost 50 of 1OOTA 123 tons 

hese modern, up-to-the-minute 150TA 170 fons 
ores, all fully stocked to meet 300TA 302 tons 
cal day-by-day requirements. 


ETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla. 
West Coast Headquarters: Los Angeles, Calif. 
Export Distributor: Bethlehem Steel Export Corporation 
} 25 Broadway, New York, N. Y. 
madian Representative: Rocky Mountain Supply Co., Ltd., Calgary, Alberta 








prHleHey 


B 
STEEL 





THE P-TROLEUM ENGINEER, September, 1952 To obtain more information on products advertised see page E-51 B-91 





drilling rig in the Ventura Avenue field. 


to be made prior to advancement of the 
throttle. Thus the load may be acceler- 
ated with minimum wear and shock on 
clutches, chains, bearings, and shafts 
throughout the entire hoist, transmis- 
sion, and compound. Three forward 
speeds and one reverse speed are con- 


ee cana ia 
View of pipe rack in use at Shell Oil Company’s package 


tained in the transmission and all speed 
changes are made with air clutches. 
High and low clutches are mounted out- 
board for easy assembly.. Intermediate 
speed clutches are mounted between 
bearings inside the transmission, but the 
clutch element is split and is replace- 


Shaker and ditches are shown. Shaker is equipped 
with two motors, one at each end. 
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Tearing out and rigging up the substructure 
is facilitated by use of cotter keys 

and pins instead of bolts to secure 
diverse pieces of equipment. 


able in. position without removing the 
shafts. 

Two identical pump-power packages 
supply the power for the rig. Each is 
equipped with two Hall-Scott V-12 gas 
engines that develop 425-hp at 1800 
rpm. Special two-speed governors on 
the engines provide 1600 rpm for pump 
service and 1800 rpm engine speed for 
hoisting service. This selection is auto- 
matic by virtue of being linked to the 
pump clutch. When the clutch is en- 
gaged, the two engines automatically 
select the 1600 rpm setting. When the 
clutch is released, the governors return 
to an 1800 rpm setting. 

Each engine is mounted independ: 
ently on skids of 10-in.-wide flange 
beams arranged to be bolted directly to 
the skids of the engine compound. 
Tapered dowels maintain engine align- 
ment. 

When the drilling rig is moved, the 
engines may be left in operating posi- 
tion or removed to break down the load 
to conform to 8-ft road-width require- 
ments. Output shafts of the compound 
are designed to accept the propeller 
shaft drive on either end, making the 
two power packages completely inter- 
changeable. Each power package, con- 
sisting of two engines, compound and 
pump, is moved as a unit. 

Each engine is equipped with a Tor- 
con Model 19-ED torque converter and 
is coupled to the compound through 
Fawick air clutches. Air starters and 
Kittell silencers are also integrai parts 
of engine equipment. Ross heavy duty 
heat exchangers are used to cool the 
torque converters. 

Each two-engine and compound unit 
is equipped with a D-500 Emsco slush 
pump driven through an oil-bath-er- 
closed chain drive. All componen's are 
mounted on a heavy duty common skid. 
One set of engines can be used fo: both 








, a 


It’s better to work with 


RUMFORD QUADRAFOS 


than to worry with a substitute 





Every mud engineer, tool pusher and rough- 
neck knows Quadrafos — what it will do, what 
to expect from it. Nobody wants a substitute — 
and nobody needs to take one. 


Rumford Quadrafos is the original article. It 
works well under a wide range of conditions. 
When used as a water-conditioner in secondary 
recovery it prevents scale formation. It’s the 
product that does the work right. 


So insist on Rumford Quadrafos and save 
yourself trouble. The way to be sure of getting 
genuine Rumford Quadrafos is to check that 
~ ge name on the sack. Rumford Chemical Works, 
; Rumford 16, Rhode Island. 

















: The “Old Reliable’... a 
+ First in the Field QUAD RAF 0S 


. CAN WATER 
© SO MUCH, so Went 





oth *Reg. U.S. Pat. Off. 
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Controls are within easy reach of driller as he stands Finger-tip control of virtually all equipment on the rig is provided 
by console. Note comfortable doghouse opposite console. by the modern console beside the brake on the derrick floor. 


All major equipment except cathead has been Double 70-foot mud ditch enables the rig to continue operating 
placed below the derrick floor. even if one of the ditches must be closed for cleaning-out. 
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Power Package — One of two pump-power packages that supply water for the rig. 


pumps independent of the other set of 
engines, or both units can be com- 
pounded to the transmission, drawworks 
and rotary table. 

In operation the two power packages 
are placed on opposite sides of a 40-ft- 
long transmission skid base and are 
connected to the transmission through 
universal-joint propeller shaft drives. 
Sliding alignment in the two universals 
that carry the drive to the drawworks 


has proved very satisfactory in the rig. 


Grouping of all controls in a console 
cabinet near the brake on the derrick 
floor enables the driller to have finger- 
tip control on virtually all the equip- 
ment used in the package drilling rig. 
Controls most frequently used are posi- 
tioned within easy reach of the driller as 
he stands at the modern console. From 
his position at the console, the driller 
has completely clear over-all vision of 
the floor and derrick. A small doghouse 
with electric heat is supplied for the 
_ of the driller opposite the con- 
sole. 

A flush derrick floor area is provided 
by recessing the rotary table in the der- 
tick floor. The floor looks comparatively 
empty because all major equipment ex- 
cept the cathead is below the floor. The 
catworks, a movable unit supported by 
the sub-structure spreader assemblies, 
is mounted on a skid assembly. The cat- 
works consists of the catshaft and right- 


Quotes 





“Petroleum reserves, to be useful in 
an emergency, must be within reach of 
our industry and our military. Also. 
these reserves must previously have 
been developed to the point that they 
ean be produced as required. To be de- 
penc-nt upon distant petroleum sup- 
Plies would seem to be an invitation to 
disa:ier.”— J, Ed Warren, president, 


Inderendent Petroleum Association of 
me: ica, 


(en: 
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angled gear box with propeller shaft 
drive to the rotary table and attendant 
countershafting and enclosed chain 
drives. 

A double reduction is used on the cat- 
shaft drive to permit the combination of 
low catshaft speeds and high drilling 
speeds. An inertia brake mounted on the 
catshaft in conjunction with the catshaft 
drive clutch gives single-lever control 
of both operations. Thus in an emer- 
gency only the inertia of the catshaft it- 
self must be arrested. 

A relatively high base—12 ft—per- 
mits use of adequate blowout preventers. 
A double hydraulic Shaffer unit and a 
Hydril unit serve as blowout preventers 
on the drilling rig. 

Dynamatic and hydraulic brakes are 
cooled by an enclosed cooling tower be- 
low the floor of the derrick. Other equip- 
ment enclosed below the derrick floor 
includes a cellar pump, air compressor, 
air receiver, electrical switches, and cas- 
ing line spool dock. 

An advantage of the 70-ft-long, double 
mud ditches used by the drilling rig is 
the fact that the stream may be split 
to clean out either ditch without shut- 
ting down the rig. 

Tearing out to move is facilitated by 
the use of pins instead of bolts to hold 
together equipment. such as the sub- 
structure. The substructure can be 
readied for moving simply by removing 
several cotter keys and the pins they 
secure, 

For moving, the rig is broken down 
into 11 loads. Each load is of a size that 
can be handled on a heavy duty truck or 
trailer. Loads are as follows: 1. mast; 
2. and 3. two-piece box substructure; 4. 
catworks; 5. drawworks; 6. transmis- 
sion; 7 and 8, compound units and 
pumps; 9. mud-mixing unit; 10 and 11. 
mud tanks. 

According to overall design of the 
rig, all the heavy components are placed 
at ground level with the exception of 


the drawworks, which is raised four feet 
off the ground. ek * 
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STOPS FALLS! 


Revolutionary New Type Safety 
Grating Eliminates Dangerous 
Walking Conditions . .. Guarantees 
Sure Footing. 


In a recent test, shown above, a 
stock strip of Bustin Firm-Grip Grat- 
ing was submerged in heavy chassis 
grease and then raised to a 15°slant. 
Even under those conditions, a man 
carrying a bulky box walked easily 
up and down the strip . . . maintain- 
ing perfect balance! Send for free 
Bustin booklet that shows industrial 
safety applications and specifica- 
tions. Bustin Firm-Grip Grating 
Corp., 110 E. 130 St., New York 
Fey Oe Ys 











INCREASE PRODUCTION 
Clean Out Better With 





Pump O. D. sizes are: 
2%2,3,3%2,4%4,5, 5% 
and 7 inches. 20, 25 and 
30 ft. length. Strong bail 
welded to heavy seam- 
less steel tube. Heavy 
grooved plunger assures 
liquid seal. Wire line di- 
rect connected to plunger 
for great suction. 


MILLER BAILERS 
Bailer O. D. sizes are: 
3,3%, 4%, 5 and 5% 
inches. 20, 25 and 30 ft. 
length. 


Miller Sand Pump Co. 


General Office Box 4516 
1524 SE 29th St. 


OKLAHOMA CITY 9, OKLA. 
EXPORT OFFICE 
30 Rockefeller Plaza 


NEW YORK CITY 20, N. Y. 


See Composite Catalogue 
Page 3365 
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Back pressure 
valve connected 
to top plug. 


Top plug rides 
cement column 
down the casing. 


Plug bar releases 
bottom plug with- 
out ‘shutting down 
or opening head. 


Bottom plug leads 
cement column 
and wipes casing 
clean of mud. 


Trip boll that 
ejects float as- 
sembly in shoe 
to provide full 
casing-bore 
discharge. 
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Ball dropper re- 
leases trip ball 
without opening 
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Prevents Contamination of Cement . 
Hundreds of master cementing jobs by the Rector Fulbore Method prove " 
the efficiency of its two plug method and the importance of its other - 
exclusive features which are the basis of successful and satisfactory - 
cementing jobs everytime. Ask your Rector Representative or authorized si 
supply store for the complete story about better cementing with the m 
Rector Fulbore Method. : 
id 
PROTECTS AGAINST CONTAMINATION CLOSED CIRCUIT 
The cement is completely and effectively seg- Cementing head is never opened from the be 
regated from well fluids by two closely fit- time cementing operations begin until they i 
ting plugs which are positively and simply are completed. It is impossible for air pockets : 
released at the proper time by mechanical to form in either the mud or cement column. N 
means from outside the cementing head. e 
W 
CC 
FULL CASING DISCHARGE POSITIVE FLOW-BACK ' 
Float assembly is pressure-ejected from the When the back pressure valve, which has of 
float shoe by the trip ball after casing string traveled down with the top plug, latches in D 
has been floated to position. This unrestricted the stall collar, it positively prevents flow- d 
opening reduces the load on the pumps... back of cement. Operator may bleed the fe 


circulates greater volume with same pump 
pressure and results in higher velocity in 
space between casing and bottom of hole. 
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pressure back to zero and leave the well 
open or close it in at final running pressure. 


om 
CERTIFIED 
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Drilling Fluids Study 
on Gulf Coast Fields‘ 


Oil emulsion mud increases drilling rates 


and at the same time reduces well costs 


J. P. WEICHERT 


Tu most significant advancement in 
drilling fluids in the last few years has 
been the introduction of emulsified oil 
into practically all types of water base 
drilling fluids and, in so doing, has ac- 
complished some rather outstanding re- 
sults. The drilling rate of some forma- 
tions has been doubled; bit life and time 
on bottom haye been increased; rotary 
torque, pipe drag, and circulating pres- 
sure reduced. The high degree of hole 
lubrication provided by oil emulsion 
muds has made possible the trouble-free 
drilling of high angle directional holes; 
completion of difficult fishing jobs; the 
drilling of troublesome sloughing shale 
wnes and reduction of hole enlarge- 
ment. The productivity of tight, low 
pressure sands drilled with oil emulsion 
muds has been increased over that of 
similar sands drilled with conventional 
muds. Last, but not of least importance, 
the maintenance costs of weighted muds 
have been greatly reduced, resulting in 
lower over-all mud costs. 

These advantages are obtained by us- 
ing a mud that has the same general 
behavior and maintenance as the base 
drilling fluid from which it is prepared. 
No special methods of use or special rig 
equipment are required. No interference 
with the examination of cuttings or 
cores, or with electric logs is ex- 
perienced. 

An emulsion is an intimate mixture 
of two immiscible liquids, one being dis- 
persed in the other in the form of fine 
droplets. Two types of emulsion can be 
formed when oil and water are mixed— 
the “water-in-oil” type in which the 
water phase is dispersed in the form of 
roplets in a continuous phase of oil, 
and the “oil-in-water” type in which the 
oil phase is dispersed in the form of 
roplets in a continuous phase of water. 

e oil emulsion muds that are in gen- 
eral use and those discussed in this 
paper are the “oil-in-water” type emul- 
‘ions. A mixture of oil and water may 
be emu!sified by violent agitation, but, 
upon standing, the droplets will coalesce 
to form ‘wo separate layers unless an 
emulsif, ing agent is present to stabilize 
the emi:!sion. : 

PR ver is from the Technical Program of 


of the G Production Engineering Conference 
pe fas — Corporation, June 18-22, 1951, 
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There are many substances that will 
stabilize emulsions. These materials, 
however, can be classified in two gen- 
eral types: The soluble organic or 
chemical type and the solid type. Or- 
ganic compounds, having a polar non- 
polar type molecular structure—a por- 
tion of the molecule of this class being 
soluble in oil and a portion being solu- 
ble in water-concentrate at the interface 
between. the oil and water forming a 
protective film around the oil. Finely 
powdered solids, as colloidal clay and 
silica, stabilize the oil droplets by form- 
ing a mechanically strong film around 
the globules to prevent their coalescence. 

Tall oil soap is the most commonly 
used of the soluble organic emulsifiers 
in the present day oil emulsion drilling 
fluids. Bentonite, colloidal shale solids, 
silica, starch, carboxymethyl cellulose, 
lignitic compounds and lignosulfonates 
—one or more of which are present in 
the base drilling fluids—are prime ex- 
amples of the finely dispersed solids. 

The preparation of emulsion muds is 
a simple operation that usually does not 
result in any lost rig time. Pilot tests are 
run prior to the addition of the oil to 
determine the results to be expected. 
Then, 9 to 17 per cent by volume of oil 
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—containing an emulsifying agent or 
with the emulsifying agent being added 
to the system simultaneously—is intro- 
duced slowly through the suction of the 
pump during one or two cycles of cir- 
culation. The resultant emulsion mud is 
subject to the same contaminants and 
responds to treatment in the same man- 
ner as the base mud from which it is 
prepared. . 

‘Crude, fuel oil, diesel oil, or a diese! 
oil blend containing a tall oil soap emul- 
sifier may be added to the base muds to 
improve their performance characteris- 
tics..In drilling wells, a straight run 
diesel or diesel oil blend is used in 
order to avoid any contamination of side 
wall samples or of cores, which is pos- 
sible with the use of crude oils. 

The straight run diesels with, or with- 
out, a blended emulsifier are preferred 
for the following reasons: 

1. Low gravity—from 28 to 38 API. 
The higher the gravity the greater the 
settling of the weighting material. 

2. Low aromatic content or high ani- 
line number (155 F or above), which 
reduces rubber deterioration to a mini- 
mum. 

In general, 9 to 12 per cent oil is used 
for lubrication and improving the drill- 
ing rate, and a like percentage of a 
diesel oil blend containing a tall oil 
soap emulsifier is maintained to stop 
balling when soft shale formations are 
penetrated or when washing over stuck 
drill pipe where balling is apt to occur. 
Thirteen to 17 per cent of the diesel oil 
blend is used for the protection of sands 
or of sloughing shales. 

Fig. 1 is a photomicrograph taken at 
950 magnifications of an “oil-in-water” 
emulsion containing 2 per cent of the 
diesel oil blend. Note that the oil is dis- 
persed in the form of stable droplets o: 
spheres. The larger spheres of oil in 
this picture have a diameter of approxi- 
mately one ten-thousandth of an inch. It 
is these small droplets of oil that account 
for the difference in the performance 
characteristics of the emulsion mud and 
the base mud from which it is prepared 
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With these stabilized droplets thor- 
oughly dispersed in the mud, it is not 
improbable that these spheres act like 
ball bearings between the plate-like clay 
particles, resulting in decreased friction 
— thus, accounting for the decrease 
pump pressures or increased circulating 
volume and the better lubricating pro- 
perties of an emulsion mud. 

When oil is introduced into a mud, the 
water loss is reduced in proportion to 
the amount of oil added. A reasonable 
explanation of this is that the stable 
droplets plug the capillary channels of 
the mud filter cake as filtration proceeds. 
This is supported by the fact that the 


filtrate of a stable emulsion is clear . 


water. 

Probably the most important factors 
contributed by the emulsified oil in mud 
is its ability to wet steel preferentially 
with a film of oil at points of intense 
rubbing and to coat shale cuttings. This 
is especially true of emulsion muds pre- 
pared with diesel oil containing a tall 
oil soap emulsifier. This oil film keeps 
the shale cuttings from sticking to the 
cutting edges of the bit, drill collars, 
and pipe, and reduces the disintegration 
of the shale cuttings being circulated 
from the well bore. 

Thus, the four principal properties 
contributed by emulsified oil are: 


1. Lubrication 

2. Sealing of the wall cake. 
3. Oil wetting of the steel. 
4. Coating of the cuttings. 


To determine the effect of oil emul- 
sion mud upon drilling rate, bit life, and 
other bore hole problems, a field test 
was conducted in March 1949, at the 
Section 28 field, St. Martin Parish, 
Louisiana, because of the low rate of 
penetration and the large number of 
rock bits used. The Pellerin, et al No. 
1, the test well, was compared to the 
Henry Melancon, et al No. 1, as they 
were both geologically on strike, drilled 
by the same rig and crews. Both wells 

were drilled with 97%-in. rock bits with 
’ the same number and size drill collars, 
the same weight on bit. The same type of 
10.7 lb per gallon lightly treated phos- 
phate mud was used in both, except for 
the maintenance of 11 to 17 per cent 
by volume emulsified oil in the test mud. 
The results and summary are given in 
Table 1. 

In view of the favorable results ob- 
tained in the Pellerin well, emulsified 
oil was introduced into other wells in 
the Gulf Coast of Louisiana and Texas. 
Table 2 shows the results obtained on 
Delta Securities Company, Inc., No. 25 
in the Bully Camp field, La Fourche 
Parish, Louisiana, when 15 per cent by 
volume of a diesel oil blend was added 
to a 15.2 lb per gallon lime-starch mud 
while drilling at 9008 ft. Drilling data 
are shown for the 500-ft interval before 
and after adding the oil. Examination of 
the cuttings and other geological in- 
formation indicated the formations in 
the sections compared to be the same. 


Emulsified oil was introduced in the 
Krotz Springs field, St. Landry Parish, 
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Louisiana, primarily to check its effect 
upon hole enlargement and, secondly, 
fur its effect upon drilling rate. Drill- 
ing data are given in Tables 3, 4, 5, 
and 6, and are for sections geologically 
comparable. Twelve and one-quarter 
inch rock bits were used on all wells 
shown. 

There are several factors that in- 
fluenced drill rate and are given as 
follows: 

1. Weight on bit. 

2. Fluid velocity and the pressure 

drop across the bit. 

3. Speed of bit rotation. 

4. Selection of bits. 

These factors remained the same for 
all comparable wells shown in the pre- 
ceding tables, with the exception that 


on two water base wells in Krotz Spring: 
field there was from 2000 to 5000 }} 
more weight used on the bits. Yet, the 









introduction of emulsified oil has jp. 
creased the drilling rate 17.4 ‘o 1159 


per cent, and the feet per bi: 


149.0 per cent. 


The advantages of emulsion 
the drilling of directional hole 
apparent because of the large 
in rotating torque and pipe 


505 to 


nuds in 
is very 
eduction 
Tag, re. 


sulting from the lubricating |):operties 
of the emulsified oil. It is thought that 


there has been an improvement 


in drill. 


ing rate in most every directional hole 
that used emulsion mud. Comparisons 
are difficult, however, because of vary. 
ing conditions in such operations, — 

Ten per cent diesel oil with a soap 





———_____ 





TABLE lI. Section 28 field, St. Martin Parish, Louisiana. 
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Weight : Bit Drilling 
Well Section Bits on . Rotating time rate 
and number Type mud drilled, ft Footage used bits Ft/bit hours hours Ft/tr 
Melancon 1.... Water base 9428—10,423 995 15 3000 66.3 480.5 32 2.07 
Pellerin 1...... 11-17%, oil 9420—10,429 1009 8 3000 126.1 416.0 52.1 2.43 
emulsion 
(Soap emulsifier) 
Summary of results 
1. Saved 7 bits and trips — a reduction of 46.6 per cent. 
2. Saved 64.5 rotating hours — 13.4 per cent. 
3. Increased bit time 20.1 hr — 62.8 per cent. 
* 4. Increased footage per bit — 59.8 ft — 90.5 per cent 
5. Increased drilling rate 0.36 ft/hr — 17.4 per cent. 
6. Saved 4.4 days rig-time at $1,019.48 per day = 
$4,485.72 plus $1,207.36 for bits.......... =Total $5,693.08 
TABLE 2. Bully Camp field, La Fourche Parish, Louisiana. 
Weight : Bit Drilling 
Well Section Bits on . Rotating time rate 
and number Type mud drilled, ft Footage used bits Ft/bit hours hours Ft/br 
Delta Sec. Co., 
Sees Lime-Starch 8462—9000 538 8 2000 67.3 211 26.4 2.55 
Delta Sec. Co., 
5 ee 12-25% oil 9000—9500 500 3 2000 166.7 91 30.3 5.5 
emulsion 
(Soap emulsifier) 
Summary of results 
1. Saved 5 bits and trips — a reduction of 62.5 per cent. 
2. Saved 120 rotating hours — 56,9 per cent 
3. Increased bit time 3.9 hr — 14.8 per cent. 
4. Increased footage per bit — 99.4 ft — 149.0 per cent. 
5. Increased drilling rate 2.95 ft/hr — 115,7 per cent. 
6. Saved 6.25 days rig-time at $1,666 per day = 
$10,412.50 plus $763.85 for bits......... = Total $11,176.35. 
TABLE 3. Krotz Springs field, St. Landry Parish, Louisiana. 
Weight Bit Drilling 
Well ° Section Bits on Rotating time rate 
and number Type mud drilled, ft Footage used bits Ft/bit hours hours Ft/br 
Mertz “B” 2... Water base 7189—9269 2080 14 14,000 148.6 240 17.1 8.67 
Mertz “B” 3... 10% oil 7021—9018 1997 8 12,000 249.6 179 22.4 11.16 
emulsion 
(Soap emulsifier) 
Summary of results 
1. Saved 6 bits and trips — a reduction of 42.9 per cent. 
2. Saved 61 rotating hours — 25.4 per cent. 
3. Increased bit time 5.3 hr — 31.0 per cent. 
4. Increased footage per bit — 101 ft — 68,0 per cent. 
5, Increased drilling rate — 2.49 ft/hr — 27.6 per cent. 
6. Saved 4.3 days rig-time at $1,004.28 per day = 
$4,318.40 plus $1,411,86 for bits.......... = Total $5,730.26. 
TABLE 4. Krotz Springs field, St. Landry Parish, Louisiana. 
__ ee 
Weight ; Bit Drilling 
Well Section Bits on Rotating time rate 
and number Type mud drilled, ft Footage used bits Ft/bit hours hours Ft/or 
: 3 Water base 6994—9400 2294 15 12,000 153 374 24.9 vy 
Mertz “B” 3... 10% oil 7021—9400 2379 10 12,000 237.9 228 22.8 10. 
emulsion 
(Soap emulsifier) —_— 
: Summary of results 
1. Saved 5 bits and trips — a reduction of 3344 per cent. _ 
2. Saved 146 rotating hours (over a longer interval)—39 per cent. 
3. Reduced bit time 2,1 hr—8.4 per. cent. 
4. Increased footage per bit 84.9 ft — 55.5 per cent. 
5. Increased drilling rate 4.67 ft/hr — 76.2 per cent. 
_ 
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Chain making is one of our specialties . . preci- 
sion methods starting with the receipt of raw 





Drilling material. The finished chain gives the added life 
Fete you have a right to expect from a superior prod- 
8.67 uct. For shallow, deep or average drilling . . 
— driving high-speed Rigs, Pumps and similar ap- 
__. @ . plications . . you can rely upon Jeffrey Chains. 


Several types are shown. We will be glad to go 
into detail. 


AS a 
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TABLE 5. Krotz Springs field, St. Landry Parish, Louisiana. 




















Weight Bit Drilling 
Well Section Bits on Rotating time rate 
and number Type mud drilled, ft Footage used bits Ft/bit hours hours Ft/hbr 
rsch 
SP Cissvees Water base 6867—9503 2636 16 16,000 164.8 330 20.6 7.99 
aas 
«4 ° hn 12% 6778—9420 2642 10 11,000 264.2 224 22.4 11.79 
Pr emulsifier) 
Summary of results 
1. Saved 6 bits and trips — a reduction of 37.5 per cent 
2. Saved 106 rotating hours — 32.1 per cent. 
3. Increased bit time 1:8 hr — 8.7 per cent. 
4. In footage per bit 99.4 ft — 60.3 per cent. 
5. Increased drilling rate 3.80 ft/hr — 47. £ per cent. 
6. Saved 6 rig days at $1,004.28 per day 
$6,025.68 plus $1, 411.86 for bits....= Total $7,437.54. 
TABLE 6. Krotz Springs field, St. Landry Parish, Louisiana. 
Weight Bit Drilling 
Well Section Bits on . Rotating time rate 
and number Type mud drilled, ft Footage used bits Ft/bit hours hours Ft/hr 
Mertz “B” 2... Water base 6996—9269 2273 15 14,000 151.5 263 17.5 8.64 
Joy Law‘c): api 
Mertz Sand ‘ 
Unit Well1.. 9 to 12% oil 7065—9467 2402 9 12,000 266.9 150 16.7 16.01 
emulsion 
(solids) 
Summary of results 
1. Saved 6 bits and trips — a reduction of 40 per cent. 
2. Saved 113 + rotating hours—43 per cent. 
3. Decreased bit time 0.8 hr — 4.57 per cent. 
4. Increased footage per bit—115.4 ft — 76.2 per cent. 
5. Increased drilling rate 7.37 ft/hr — 85.3 per cent. 
6, Saved 6.21 days rig-time at $1,004.28 per day = 
’ $6,236.58 plus $1,411.86 for etal = Total"$7,648.44. 








emulsifier was introduced into a 10.7 lb 
natural mud on LaFourche Levee dis- 
trict—State Unit No. 22, Lake Hermit- 
age field, Louisiana, at 6158 ft in the 
directional hole. The torque was re- 
duced from 150 to 50 lb on the torque 
pressure gage and the pipe drag re- 
duced from 30,000 to 8000 lb. 

Because of the reduction in rotating 
torque and hole friction that has been 
observed during the use of oil emulsion 
muds, we have made it a practice to add 
emulsified oil to all directional drill 
operations. Since this practice has been 
followed, trouble has been reduced to 
a minimum. 

As a possible explanation, the follow- 
ing reasons are advanced: 

1. Reduction of torque and hole fric- 

_tion so that the actual weight on the bit 
is more accurately shown by the weight 
indicator. 

2. The oil wetting of the steel prevents 
the balling or clogging of the cutting 
edges of the bit so that a new penetra- 
tion or cut of virgin formation is made 
with each rotation of the bit. 

3. The oil film on the steel increases 
the bit life by improving the lubrication 
of the bearings and decreasing the 


formational wear on the cutting edges 
of the bit. 

As the overall cost of a well is in- 
fluenced by the mud cost as well as 
drilling time, especially where high mud 
weights are maintained, a study of the 
effect of the emulsified oil upon main- 
tenance and overall mud costs was un- 
dertaken. Although the study is incom- 
plete, some of the results are shown in 
Table 7. 

From these data, it may be seen that 
the maintenance cost of a 10.1 to 10.3-lb 
oil emulsion mud is the same or slightly 
less than that of the base mud from 
which it is prepared and that the overall 
mud cost is higher by an amount slightly 
less than that of the cost of make-up of 
the emulsion mud. Thus, it takes a saving 
of 1.75 days rig-time for a land rig and 
approximately 1 day for a barge rig, to 
pay for this extra cost. Upon examina- 
tion of the drilling rate data of Tables 1 
through 6, it becomes apparent that a 


_ profit of 2.5 to 5.25 rig days resulted 
’ from the use of emulsified oil in the 


mud. 

The data for the 14.8 to 15.2-lb lime 
starch emulsions containing a soap 
emulsifier show a reduction in main- 





tenance cost of 58 per cent in verall 
mud cost of 21.7 per cent over ! \at for 
the same weight lime-starch mud. 
Whereas the lime-starch emulsio:.. using 
solids as the emulsifier, reduc-d the 
maintenance cost by only 16.1 ;:«r cent 
and the overall cost by 8.9 p:\ cent. 
Thus, showing the oil emulsion with 
soap emulsifier to be the more « {licient 
of the two. The above indicates ‘|iat th. 
addition of emulsified oil resu''s in g 
lower maintenance cost for weighted 
muds and in some cases redices the 


overall mud cost for the well. 

A possible explanation lies in the 
fact that a cleaner bit is maintained 
with the emulsion mud, resulting in Jess 
grinding of the formation solids into 
the mud. The shale cuttings are coated 
with oil, which retards their disintegra. 
tion while being circulated to the sur. 
face. If the above two factors are true. 
there will be fewer particles of shale 
sufficiently small to pass through the 
screen of a shale shaker, and to be jet- 
ted into the mud by the pump and sub- 
sequent action at the nozzles of the bit. 

So far in this discussion, it has been 
shown that emulsion mud definitely in- 
fluences the drilling rate, bit life, and 
total mud cost where weighted muds are 
used. These factors are important but 
there are other problems related to 
drilling which at times may assume pro- 
portions of even more importance. Drill- 
ing rate, etc., means little during times 
when a hole is giving trouble due to 
sloughing shale, severe balling, and 
other causes that result in lost time and, 
sometimes, stuck drill pipe. Emulsion 
mud is not a cure-all, but experience 
has shown it to be very helpful in hand- 
ling a variety of troublesome hole prob- 
lems. 

Numerous cases of sloughing shale 
have been corrected by the use of emul- 
sion muds. It is thought that this can be 
attributed to the low filtration properties 
of the emulsion mud and the sealing of 
the walls of the hole by the droplets of 
oil, which retards water-soaking of the 
formation drilled: It is probable that 
the same factors that contribute to hole 
enlargement are often the cause of 
sloughing shale troubles. 

The reduction in hole enlargement by 
oil emulsion muds was noticed first in’ 
the Goose Creek field, Harris County, 
Texas. Fig. 2 shows caliper logs of the 
1400 to 2700-ft intervals of the Hirsch 
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TABLE 7. Comparative costs between oil emulsion muds and water base muds. 





Section 
Well and number drilled, ft 
ep 6819—9600 
Krotz Springs, La., Mertz “B" 2......... 6722—9741 
Kota Sp anaes Merts “B” 3.............. 6874—9737 
la Beate "OQ" 52; Grand Bay, (Original 

Pe tiDinnet 50085 i aacleadadanene oa 5902—7602 
La. State “QQ” 52, Grand Bay (Directional) | 5895—7602 
Haas & Hirsch “E”’ 6, Krotz Springs...... 9500—11,000 


Haas & Hirsch “E" 7, Krotz Springs...... 9600—11,000 


Merts “B” 2, Krots Springs............. 9736—11,000 
Merts “B” 3, Krotz Springs. . . covseceees 9800—11,200 
Delta Sec. Co., Inc. 25, Bully Camp, La.... | 8713—9000 
Delta Sec. Co., Inc. 25, Bully Camp, La....  9008—9500 


Size Type Mud 
Feet hole, in mud wt, Ib 
2781 12% Water base 10.3 
3019 12% Water base 10.3 
2863 124 10 % emulsion 10.3 
(Soap emulsifier) 
1700 9% Water base. . 10.1 
1707 9% 8 to 12% emulsion 10.1 
(Soap emulsifier) 
1500 8% Lime-Starch 14.8 
1400 8% _ Lime-Starch emulsion 15.1 
, (Solid) 
1264 814  Lime-Starch emulsion 14.8 
(Solid) 
1400 « 84  Lime-Starchemulsion 14.8 
ou? _(Soap emulsifier) 
287 8 Lime-Starch 15.2 
492 8 Lime-Starch emulsion 15.2 
(Soap emulsifier) 


Over all Maintenance Footage Maintenance Over all 
mud cost cost maint, ft cost /ft cost/ft 
‘< $2540 2781 $0.91 ee 
me SS 2567 3019 0.85 sees 
$4423 2486 2863 0.87 $ 1.58 
add 428 1700 0.25 ae 
2140 356 1707 0.21 1,25 
15,503 6024 857 7.03 10.34 
12,918 eer ni oe 9.23 
12,273 2355 399 5.90 9.71 
11,334 4191 1376 3.05 8.10 
aaa 3280 28 7.15 ° 
5001 12? 492 2.99 —=_ cwaee 
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A PARTIAL LIST 
OF OUR SUPPLIERS 


American Iron & Machine Works Co. 
American Steel & Wire 

Baash-Ross Tool Company 

Baker Oil Tool Company 

Bucyrus-Erie Company 

Brewster Company, Inc. 

Byron-Jackson Company 

Cameron Iron Works, Inc. 

Franks Mfg. Corporation 

Gardner-Denver Company 

Goodall Rubber Company 

Grinnell Company, Inc. 

Guiberson Corporation 

Hughes Tool Company 

Ideco Rotary Equipment & Pumping Units 
Larkin Packer Co., Inc. 

Link-Belt Company som 
Mission Manufacturing Company ppl 
Lee C. Moore Corporation 
pag annotated Our suppliers are a great bunch and we like to tell our 


Pittsburgh Steel Company : : 
Sester Well Gasiemait Ca., tne. customers how much we appreciate the opportunity to 


Reed Roller Bit Company handle these manufacturers’ products. They help us in 
Shaffer Tool Works, Inc. if 3 : 

Spang and Company every way possible to sell their equipment and stand 
Wall Rope Works, Inc. ‘ ™ - : . 
Waukesha Motor Company behind us on any claim of dissatisfaction. We have 


Wheeling Steel Corporation 
Weel Comeny bought from many of them for almost all of the 27 years 


Web Wilson Oil Tools, Inc. we have been in business. We can wholeheartedly 
Wilson Mfg. Co., Ine. 


Unit Rig & Equipment Company endorse the performance of the products whose manu- 














facturers names appear in this advertisement. 








IVERSON STORES: Salem, Illinois; Artesia and Farmington, New Mexico; Okla- 
homa City, Okmulgee and Tulsa, Oklahoma; Kermit, Odessa and Snyder, Texas. 


= WORTH 
= DRILLING-PRODUCTION AND REFINERY EQUIPMENT Vio 
& T 

s** OMe to) BEET) TULSA 1, OKLA. — 
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State No. 8 drilled with a lightly treated 

hosphate mud and of Hirsch State No. 
1] drilled with the same type mud con- 
taining 12 per cent emulsified oil (soap 
emulsifier). The protective effect of the 
emulsion mud is shown by the bit size 
hole in Hirsch State No. 11, whereas, 
the hole in Hirsch State No. 8 is con- 
siderably enlarged. This reduction in 
hole enlargement has held true for the 
3] wells drilled with emulsion mud in 
this field. 

In order to verify this effect at a 
sreater depth, the Krotz Springs field, 
St. Landry Parish, Louisiana, was chosen 
because of the large washouts that oc- 
curred throughout the shale sections 
above and below the productive sands. 

Fig. 3 shows the caliper logs of the 
sections 8200 to 9650 ft. In the Harriet 
Mertz “B” No. 2, phosphate-treated 
mud, the measured hole enlargement 
over the bit size of 1214-in. is 87 bbl, or 
4] per cent. Harriet Mertz “B” No. 3, 10 
per cent oil emulsion (soap emulsifier ) , 
shows an increase in volume of only 30 
bbl, or 13.7 per cent. 

Comparable calipers of the sections 
8100 to 9300 ft is shown in Fig. 4. In 
Haas and Hirsch “E” No. 7, water base 
mud, the hole enlargement is 56 bbl, or 
31.9 per cent, while in Haas and Hirsch 
“E” No. 8, using 8 to 12 per cent oil 
solids type emulsion, there is an increase 
of 11 bbl, or 6.4 per cent. 

Fig. 5 shows the calipered sections of 
the original hole and the directionally 
drilled hole of Louisiana State “QQ” 
No. 73 in the Quarantine Bay field, 
Louisiana. In the original hole, the 
depths have been corrected to show the 
same sections encountered in the direc- 
tional well. The first hole, drilled with 
a water base mud, shows an enlargement 
over that for the 9%-in. bit size hole of 
90.5 bbl, or 53 per cent. Whereas the 
directionally drilled hole, drilled with a 
10 per cent oil chemical type emulsion 
shows a negligible amount of enlarge- 
ment. 

The caliper logs of the original hole 
and of the directional hole in J. M. 
Moore No. 74, Moore’s field, Fort Bend 
County, Texas, are shown in Fig. 6 for 
the sections 3950 to 5000 ft. The original 
hole, water base mud, shows an increase 


in volume of the 9%-in. bit size of 66 ° 


bbl, or 66 per cent. The directional hole, 
using 15 per cent oil emulsion with a 
soap emulsifier, showed an increase of 
1 bbl, or 11.5 per cent. 

From the above figures and data, the 
eflectiveness of the oil emulsion muds in 
reducing hole enlargement is demon- 
strated very aptly. Thus, reducing to a 
minimum shale troubles, key-seating 
whether in a straight or directional hole, 
Volume of fluid to be circulated and 
treated, i‘1e volume and placement of 
cement, 

The b: iling of shale on the bit, drill 
collars aind pipe, at times presents a very 
‘vere cvilling problem. It may cause 
the loss of considerable time due to 
reaming ind, in extreme cases, to stick- 
ig of t » drill pipe. Shale balling re- 
‘ults in 2 restriction of the annulus 
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which in some cases is a major contribu- 
ting factor to the loss of circulation. 
Having observed the effect of oil emul- 
sion mud in preventing the balling or 
clogging of the cutting edges on the bit, 
it was decided to apply this effect where 
severe balling on drill collars and pipe 
had occurred. The opportunity pre- 
sented itself in October, 1949, in the 
Goose Creek field, Texas. Nine per cent 
by volume of crude oil was added to the 
lime-starch mud containing 25,000 ppm 
salt and a 400 ppm Calcium on Gaillard 
Fee No. 24, with the results that 90 per 
cent of the balling was eliminated. This 
volume of crude oil was introduced a 
few days later into the same type mud 
on Beaumont Petroleum Company State 


No. 47 with a resultant reduction ot only 
40 per cent in the balling. This differ- 
ence in effect between the two wells was 
attributed to the 25 per cent greater 
annular velocity of the fluid on Gaillard 
Fee No. 24. 

Severe balling was experienced on 
our E. R. Taylor, et al No. 60, Pierce 
Junction field, Harris County, Texas, 
while drilling below 6000 ft with a 15.0- 
Ib lime-starch mud. Ten per cent by 
volume diesel oil was introduced to form 
a solids type emulsion in order to pre- 
vent this balling. The balling continued, 
however, and resulted in the sticking of 
the drill pipe at 7000 ft. It was decided 
to convert the mud to the chemical type 
emulsion because of its ability to oil-wet 














The Bowen Automatic 


Flow Control 


Automatically Changes Any Two 
Predetermined Bean Sizes to Pre- 
vent Wells From Dying From 
Excessive Fluid Loading. 


y The Bowen Flow Control auto- 


matically opens and allows the ex- 
cessive load to flow off each and 
every time the well drops in pres- 
sure from excessive fluid loading. 


Automatic Bean Change 


The orifice plate and the valve assembly permit 
selection of any two bean sizes necessary to produce 
the well at any desired pressure. 

The Bowen Automatic Flow Control is a com- 
pletely new and advanced device for controlling the 
flow of producing wells. It is installed on the flow 
line at the well head and brings operators such 
desirable features as: 


1. Automatically controls production. 
2. Automatically prevents excessive loading. 





3. Permits positive regulation at the lowest possible gas-oil ratio. 
4. Reduces paraffin problems to a minimum. 
5. Automatically controls gas surges. 


Bowen Automatic Flow Controls are economical in 
price, easy to install, and simple to operate. 


Write for descriptive literature! 


MAIN OFFICE AND PLANT: 
\ / \/ 11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 
EXPORT OFFICE: 
30 ROCKEFELLER PLAZA 
NEW YORK CITY, NEW YORE 
EXPORT REPRESENTATIVE: VAL. BR. WITTICH. yR. 
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MAY HAVE THE 
KIG#4T MNSWER 


... from 4 HP to 240 HP... 
from 20 bbls to 17,000 bbls... 
from 200’ to 10,000’ and more... 
Yes, a REDA may do that pump- 
ing job BETTER... 


Reda Pumps are accepted as 
original equipment, or replacement 
equipment, because they produce 
at a lower cost per barrel of fluid. 
Whether it’s large volumes from 
shallow depths, or modest volumes 
from -great depths, Reda Pumps 
provide operating savings. 


IMPROVED DESIGN: 


Constant research and design 
improvement are responsible for 
lengthened operating life; corro- 
sion resistance, low labor cost 
per barrel of fluid produced. 


IMPROVED EFFICIENCY: 


Greatly improved overall effi- 





ciencies have improved Reda 
performance as much as 25%; a 


: : ; 
substantial operating saving. 


if you have a pumping problem, | 
our engineering staff is always | 
ready to assist you. Phone or write: | 


PUMP COMPANY 


a 
BARTLESVILLE, OKLAHOMA 
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the pipe. The well was sidetracked and 
drilled through the same section to a 
total depth of 1600 ft below that at 
which the pipe stuck. This was accom- 
plished with only occasional balling on 
the walls of the hole and with none on 
the drill pipe. 

The two pictures in Fig. 7 show the 
severe balling conditions that have been 
experienced in drilling the soft heaving 
shale zone in the Peach Point field, 
Barzoria County, Texas, with the sili- 
cate-brine mud. 

From these pictures, it may be seen 
that the ball on the drill collars is as 
large as the bit and that the drill pipe 
in the background shows evidence of the 
balled shale (which has been scraped 
off) that formed above practically every 
tool joint running in open hole. Balling 
such as this has been a serious problem 
in this field. 

In view of the success in preventing 
balling in the well at Pierce Junction. 
10 per cent by volume of a diesel oil 
containing a soap emulsifier was added 
to the silicate-brine mud at 7452 ft in 
the J. F. Perry et al Unit No. 1. The 
well was drilled to 10,529 ft (3077 ft) 
with no balling occurring. The elimina- 
tion of balling reduced the drilling time 
for this interval 9 days and saved 8 bits 
and trips. The mud cost for this interval 
in S. S. Perry No. 2 was $30,126 as com 
pared to $17,393 on J. F. Perry et al 
Unit No. l—a saving of $12,723. 

After setting 7-in. casing at 10,529 ft. 
the mud was changed to a 16.7-lb lime- 
starch chemical type emulsion with 10 
per cent oil. The hole was drilled and 
cored to 11,560 ft without any balling 
or loss of circulation and at a mud cost 
of $15,781 for this interval. On S. S. 
Perry No. 2, the mud cost for the inter- 
val of 10,728 ft to 11,095 ft was $55,418 





with a 17.4-lb silicate-brine mud. The 
primary reason for this excessive cost 
was the many occurrences of lost cir- 
culation. The interval 11,095 to 11,532 
ft was drilled with a 16.7-lb silicate. 
brine mud at a cost of only $12,930 with 
one loss occurring when the mud was 
weighted to 17.0-lb and then lowered to 
16.7-lb to stop the loss. 

Balling occurred on our Gay Union 
Corporation No. 1, Bayou Choctaw field, 
Louisiana, in a lime-starch solids type 
emulsion and was eliminated by conver- 
sion to the chemical type emulsion. 

The consensus is that oil emulsion 
muds have. no effect upon electrical sur- 
veys and little or no effect upon sidewall 
samples, and cores, conventional or wire- 
line. The one exception to this was on 
Provost-Cyr Unit No. 1, Weeks Island 
field, Louisiana, in which the sidewall 
samples were contaminated with crude 
oil that was being used in the mud. Fo 
that reason, diesel oil or diesel oil 
blended with an emulsifier are now be- 
ing used for emulsion muds. 

In conclusion—our experience to 
date shows that oil emulsion muds have 
assisted in overcoming many drilling 
problems and have increased the rate of 
drilling. It does appear that the addition 
of properly emulsified oil to drilling 
mud offers a means of effecting econo- 
mies in the drilling and completing of 
oil wells. 
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FIG. 1. Fatalities in oil exploration. 


SAFE 


A Challenge to 


Ar least five people were killed dur- 
ing 1951 in oil exploration activities in 
the United States. The actual number of 
people killed during the year may be as 
large as 10, due to the fact that less 
than one half of our industry reports its 
accident experience to the recognized 
safety agencies, the American Petroleum 
Institute, the Bureau of Mines, and the 
National Safety Council. The majority 
of the workers who lost their lives need 
not have been killed had elementary 
safety precautions been observed. These 
recorded deaths represent a 150 per cent 
increase in fatalities over those experi- 


enced in 1950. In addition, the safety. 


performance of the majority of geophysi- 
cal operators, as shown on Fig. 2, was 
worse in 1951 than in 1950. Also, the ac- 
cident statistics for oil exploration, as 
reported by the American Petroleum 
Insti:ute, were more than twice as bad 
duri»< 1951 as in 1950. The frequency 
rate, ‘hat is the number of lost-time per- 


sone. injury accidents per million man 


e tP: sented before the annual meeting of the 
— n Basin Geophysical Society, and Safety 
omir ttee of SEG, Midland, Texas, May, 1952. 
a *t ted Geophysical Company, Inc., Pasa- 
<u% California, Chairman, Committee on 
Safe!’ Society of Exploration Geophysicists. 
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FIG. 2. Accident frequency and severity rates. 
(Each line is separate company.) 
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hours worked, changed from 11.44 to 
23.52, and the severity rate, that is the 
number of man days lost per 1000 hours 
worked, changed from .96 to 1.47. It 
appears still to be true that whenever an 
industry expands rapidly its safety 
record suffers. Fig. 1 shows this trend 
for geophysical exploration. The figures 
on the number of geophysical crews in 
the United States have been obtained 
from the annual report of the Committee 
on Geophysical Activities of the Society 
of Exploration Geophysicists. 

Some have raised the question, “What 
does geophysics have to do with some- 
thing as practical as safety and acci- 
dent prevention”? The obvious answer 
to this is “Everything.” All geophysical 
exploration crews have, or should have, 
a geophysicist in charge. Practically all 
supervisors and responsible people in all 
geophysical organizations are geophysi- 
cists. Since these geophysicists hold 
these responsible positions where it is 
their responsibility to see to it that ac- 
cident-free working conditions prevail 
and that safety and accident prevention 
is practiced, it follows that there is a 
definite connection between geophysics 
and safety and accident prevertion. 

Many industrial groups have made re- 


THE PETROLEUM ENGINEER, September, 1952 


OPERATIONS=— 


the Geophysical Industry’ 


markable progress improving their 
safety and accident prevention records 
as the result of industry-wide concerted 
effort. Some of these industries have 
work conditions that are at least equal 
to or more dangerous than in geophysi- 
cal exploration. Outstanding results have 
been achieved by the Portland cement 
industry. Their safety progress has been 
spearheaded by the Portland Cement 
Association. They have reduced their ac- 
cident experience by 80 per cent. This 
progress is outstanding, as 142 indus- 
trial organizations, with an average of 
several hundred employees each, are in- 
volved. When one considers that their 
operations include drilling, blasting, 
transporting large volumes of big rocks, 
crushing them, firing the resulting mix- 
ture in large furnaces, and other danger- 
ous operations, an 80 per cent reduction 
in accidents speaks for a job well done. 
One item in particular, from which we 
should learn a lesson, is the fact that the 
organizations in the cement industry 
who have not and are not now cooper- 
ating with this industry-wide safety pro- - 
gram have a safety record that is from 
5 to 11 times worse than that of the co 
operating companies. 

Another industrial group that has 
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achieved an outstanding record is the 
Pacific Coast Association of Pulp and 
Paper Manufacturers. This group con- 
sists of about 35 organizations in the 
states of Washington, Oregon, and 
California. They started an intensive co- 
operative safety effort in 1945, and since 
then have succeeded in lowering the 
number of lost-time injuries by approxi- 
mately 77 per cent. It is of interest that 
within this group the smaller organiza- 
tions have a higher rate of accidents than 
the larger ones. This is true in almost all 
industrial groups. 


An industrial group that initiated a 
safety program in 1945, more closely al- 
lied with our own, is the American Asso- 
ciation of Oil Well Drilling Contractors. 
To be sure, not all of the operators co- 
operated immediately in the safety effort. 
In the beginning, not even all the mem- 
bers of the Association considered the 
safety and accident prevention effort 
worth-while. Now that the value of a 
concerted and cooperative safety pro- 
gram has been proved, however, there 
are very few drilling operators who are 
not extremely safety conscious. This 
group’s effort has resulted in a 50 to 60 
per cent reduction in their insurance 
costs. It is estimated that this represents 
an annual saving in the state of Texas 
alone in excess of $2,500,000. 


Of course, it is a mistake to empha- 
size only the financial or material bene- 
fits that result from an intelligent and 
cooperative safety effort. A much more 
important result, particularly to the 
employees, is the decrease in the amount 
of suffering and hardships imposed upon 
the workers and their families as a re- 
sult of on-the-job injuries and accidents. 


In relation to the just-mentioned in- 
dustrial groups, let us take a look at our 
own — the geophysical exploration in- 
dustry. At the present time there are 
approximately 125 geophysical opera- 
tors in the United States. Among them 
are many small contractors with one or 
two survey crews, several larger contrac- 
tors operating in excess of thirty geo- 
physical crews, and many oil companies 
who operate their own geophysical sur- 
vey parties. It is generally true that the 
oil companies operating their own ex- 
ploration crews are very safety conscious 
and are presently cooperating with all 
the safety agencies, such as the Bureau 
of Mines, the National Safety Council, 
and the American Petroleum Institute. 
Among the geophysical contractors this, 
unfortunately, is not the case. The larger 
contractors, for the most part, have acci- 
dent prevention programs that are car- 
ried out more or less successfully. 
Among the other operators, however, are 
many who need to be shown that worth- 
while results can be obtained from a 
planned safety program. This is neces- 
sary so that the industry’s safety efforts 


can be carried out on a wider basis than ° 


at present. 


Only 14 companies report their acci- 
dent experiences to the Exploration 
Group of the Petroleum Section of the 
National Safety Council, only 65 opera- 
tors have sent their statistical accident 
information to the American Petroleum 
Institute, and about 67 companies have 
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supplied this same information to the 
Bureau of Mines. To be sure, this repre- 
sents a considerable improvement over 
that of a year ago and, as such, is an 
accomplishment on the part of the Safety 
Committee during its first year of ac- 
tivity. 

Fig. 2 shows the accident experience 
of several major geophysical operators. 
The company whose experience is shown 
by the dashed and dotted lines instituted 
a safety program during 1946. It can be 
noted that this company’s performance, 
safetywise, improved almost immedi- 
ately. Another company whose accident 
experience is indicated by the solid lines 
instituted an aggressive safety program 
in 1949. Here, too, a marked reduction 
in the number and severity of the acci- 
dents resulted. This information proves 
that a well planned and properly sup- 
ported safety and accident prevention 


FIG. 3. 





Basic Requirements for 
Successful Accident 
Prevention 


1. Full support of management. 

2. Well defined responsibilities 
for all parts. an organization. 

3. Complete system of accident 
reports and analyses. 

4. Adequate first aid and medi- 
cal facilities. 

5. Publicity to create and main- 
tain interest in safety. 

6. Proper job training with em- 
phasis on safety. 

7. Proper protective clothing. 

8. Use of all possible safe- 
guards and safety measures. 

9. A program of good house- 
keeping enforcement. 

10. Cooperate with outside 
agencies who can assist in safety 
program. 











program will produce results. The re- 
wards, as a result of the safety effort, are 
in the form of reduced insurance prem- 
iums and lower operating costs to the 
employer, and less loss of income, de- 
crease in hardships, and longer, health- 
ier lives to the employees. As it is known 
that these benefits can be obtained, it 
remains, then, to make the facts avail- 
able to all geophysical operators. 

Safety cannot be purchased. In some 
instances when an operator is faced by 
an ultimatum from his insurance carrier 
to improve his safety record, the tend- 
ency is to hire a safety engineer and as- 
sume that this will solve all of the prob- 
lems. The setting up of a safety program 
and the hiring of a safety engineer will 
solve absolutely nothing unless the basic 
concept of the responsibility of manage- 
ment changes within the organization 
involved. The responsible individuals 
must realize that safe operations are 
their responsibility and not some one 
elses. Only in this way will the rest of 
their organization, down to the helper 
out in the field, take the safety effort 
seriously. Without this, it is impossible 
to produce satisfactory results. 


Harry H. Hillman, of the Califor: ja 
Production Service, Inc., in a recent 
paper at the national meeting of ° :¢ 
Society in Los Angeles, likened a w~|| 
planned safety program and its rela 
activities, including the safety engin 
to a handrail on a winding stairca<ec 
Management is situated at the top 
this staircase, and the workers out | 
the field at the bottom. In order to ; 
ceed, it is necessary to descend | 
stairway safely from top to botten 
Along the stairway are placed the \ :r- 
ious other parts of the organization 
the chain of command, from manag 
ment to the fellows out in the field. 1i is 
imperative that the will to do better must 
be passed on down the stairway, step by 
step, from the management, to super- 
visor, to party chiefs, and finally to the 
workers out in the field. If a slip occurs 
any place along the way, the safety ef- 
forts are bound to fail. To be sure, some 
operators might succeed in skipping 
down this winding stairway without the 
handrail, which represents an organized 
and planned safety program, but the 
majority will find the handrail neces- 
sary, as well as extremely useful, to as- 
sure successful and safe arrival at the 
foot of the stairway. The importance of 
the determination of the responsible peo- 
ple of an organization to want safer op- 
erations cannot be over emphasized. It is 
the most important qualification neces- 
sary for a successful safety and accident 
prevention program. Fig. 3 shows the 10 
basic requirements for an_ effective 
safety program. 

The complete system of accident re- 
ports and analyses is the one that the 
Safety Committee is concerned with at 
the present time. Early this year we pro- 
vided the American Petroleum Institute 
the names of geophysical operators. Ap- 
proximately*100 of these had not pre- 
viously been sent requests for informa- 
tion. As a result of questionnaires sent 
out, 50 per cent of the operators re- 
turned the questionnaire with informa- 
tion, but, unfortunately, only one half 
of these returned the information in a 
form which was usable to be included in 
the statistics to represent a yardstick 
indicating the safety performance of the 
geophysical industry. We believe this is 
due to the fact that many geophysical 
organizations do not keep adequate 
safety and accident statistics. As a re- 
sult, they do not know whether they are 
making progress, safetywise, or are los- 
ing their shirts due to personnel as well 
as equipment accidents. It will be the 
Committee’s task between now and the 
end of the year to find out from the API 
wherein the information was incomplete 
and then help those that filed the in- 
complete information to overcome the 
difficulty. It does not require much time 
or effort to start and maintain an eff 
cient accident record system. A typist or 
clerk can take care of this matter on a 
part-time basis in the average organiza- 
tion. 

On the face of it, the keeping of com- 
plete accident reports may appear to 
some a waste of time and effort. Tis, 
however, is an illusion, as has been 
shown by past experience. A comp!cte 
anaes of accident recording and analy- 
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ses is an invaluable tool which tells an 
organization how it is doing safetywise. 
It is also an aid in the planning of a 
well coordinated safety program. It is 
important to know what work hazards 
are responsible for most accidents so 
that these conditions may be attacked 
and eliminated, thereby improving the 
safety performance. 

Quite often, as was recently the case 
on one of our own parties, an analysis of 
several accidents revealed that one in- 
dividual was involved in all of these acci- 
dents. This was not apparent at first, as 
he was not the injured in all cases. It 
was found, however, that as a driller it 


FIG. 5, 








Geophysical accident information 











was his ‘actions that injured his helpers 
while they were at work following his 
orders. A session with the party chief 
and this driller has straightened out the 
difficulty, as there have been uo repeti- 
tions for several months. Without a sys- 
tem of accident reports and analyses this 
would never have been possible. 


We have prepared an analysis of our 
accident experience. Fig. 4 shows that 
the largest number of injuries happen 
to drillers and their helpers. This group 
is responsible, also, for the largest num- 
ber of days lost as a result of on-the-job 
injuries. Among the types of accidents, 
traffic accidents during the period ex- 
amined have resulted in¢he largest num- 
ber of days lost. The handling of me- 
chanical equipment, mostly mounted on 
trucks, ranks next. In this classification, 


Description of Accident 
Handling Strains Falls Falls Particles Number 
Employee equip- and or on Hand _ Explo- in Poison of Days 
Classification ment = sprains jumps level tools sives eyes Burns _—‘ Traffic Oak Misc. Injuries Lost 
DIRS. c.cccacces 35 13 4 7 2 1 5 3 1 1 4 76 114 
Lost time injuries... 16 5 0 4 0 0 0 1 1 1 0 28 
Observers........ 8 5 4 1 0 0 2 0 1 ie) 6 27 58 
Lost time injuries... 2 4 1 1 0 0 0 10) 0) 0 4 12 
SHOGIEIS << cccscce 2 3 1 1 1 2 | 0 2 0 0 13 91 
Lost time injuries... 0 2 1 0 0 2 0 0 1 0 0 6 
Surveyors. ...... é 2 1 2 2 0 0 2 0 2 1 4 16 28 
Lost time injuries... 0 0 2 2 0 0 0 0 2 0 0 6 
Miscellaneous. .... 0 0 1 1 0 0 5 0 4 1 3 15 11 
Lost time injuries... 0 0 0 0 0 0 0 0 3. 0 0 3 
Number injuries.... 47 22 12 12 3 3 15 3 10 3 17 147 
Lost time injuries... 18 11 4 7 0 2 0 1 7 1 4 
Days Lost........ 88 21 17 11 0 18 0 3 100  g 37 302 
FIG. 4, 


ers, with the recorders, surveyors, and 
shooters following in that order. One 
reason why the other classification is as 
large as it is is due to the fact that in 
the case of many of the accidents re- 
ported it is difficult to determine the 
classification of the injured. Among the 
types of injuries, hand injuries rate first, 
being responsible for 21 per cent of the 
accidents. 

Fig. 6 shows the vehicular accidents 
reported to the Exchange. Excessive 
speed is responsible for 30 per cent of 


FIG. 7. 
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January, 1952, accidents total 67 
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As a result, a lot of valuable information = 

FIG. 6. is exchanged. An analysis of this in- ACCIDENT EXCHANGE 








Geophysical accident information 
exchange — Vehicular accidents. 











formation by each participant provides 
a valuable tool that indicates the work 
conditions that are responsible for the 
majority of accidents. It is thus possible 
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THE PETROLEUM ENGINEER, September, 1952 B-109 





Greatest Name 
in Cable Tools: 


Over a Half-Century's 
Foundation of Acme 
SpecializedExperience 
in Cable Tools IS Your 
Constant Assurance of 
Their TRUSTWORTHY 
Field Service. 


_Write for Catalog and Prices 


ACM FISHING TOOL CO. 


PARKERSBURG W. VA. 
Export Office: 


19 Rector. St., New York 6, N.Y. 





TECHNICAL CONSULTING 
. PRODUCTION ENGINEERING 
\ SERVICE, INCLUDING 
CORE ANALYSIS 


cONDAp™ 
“2% Ry 


( MODERN 


¥ 
®EcoveR 


Gas Repressurin g 
Keywell Control 


Manifold 


FS OZ—DOuvHMDVIMD 


Montague County, 
Texas 


DM4pS DO WO TA—-=F MOZPZMAZ—P=z MBcHvuMDAv 
ule bt ae lol) oe = 


A ROLEUM ENGin 
<8 ee 
< > 


he 


ESTIMATES — ENGINEERING 


SURVEYS / 


DESIGN 
INSTALLATION 
SUPERVISION —_—— 


Wy, a> 
SMITA FALLS, ret 


B-110 





To obtain more information on products advertised see page E-51 





back muscles!!! 





Naw, Pete...that’s not the way!! Keep your body 
upright an’ lift with your large leg muscles . . . not your 
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Well fer gawsh sakes fella!!! | 
showed ya an showed ya how fo 
hold that breakout wrench. 





Protect your eyes from the mud that 
is squirted from the drain hole in 
the sand line plug!!! 





FIG. 10. 


the total vehicular accidents, and back- 
ing accidents, where vehicles collided 
with objects while being backed up 
without proper caution, were next, with 
21 per cent. Among the wrecked units, 
survey trucks represent 25 per cent of 
the total number wrecked. 

From the monthly averages of the in- 
formation submitted, Thralls predicted 
ahead of time what the accident exper- 
ience of the participating organizations 
would be for the month of January. The 
results of this prediction pertaining to 
personal injury accidents are shown in 
Fig. 7. Considering the close correlation 
between the predicted and observed, it 
is remarkable how uniform human be 
havior becomes, even as it pertains to 
accidents when a broad enough base fo 
an average is established. 


FIG. 11. 


The results, vehicularwise, are shown 
in Fig. 8. The correlation between pre- 
dicted and observed statistics during the 
month of January is surprising. It is this 
predictability that enhances the value 
of the Geophysical Accident Information 
Exchange to the participants, as it en- 
ables them to eliminate work hazards 
before accidents happen. 


Since April, 1952, the Safety Commit- 
tee of the Society of Exploration Geo- 
physicists has received permission trom 
the majority of the participants in the 
Geophysical Accident Information Ex 
change to analyze this information 4! 
regular intervals and make it available 
to the industry. It is planned to ca!l at- 
tention to these work conditions, which 
are responsible for the largest number 
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The oil country is familiar 

with that hanging sign 

which marks many of 

Lane-Wells 71 branches. But 

if you changed those signs to 

the second pattern shown here... 
BETTER PERFORATING... 

the oil country would still read 

them as LANE-WELLS. And 

for several good reasons! 

First, experience... gained in175,000 
perforating jobs in every oil field 

in this country. Next, equipment... 
engineered and built in types and 
sizes to meet every job, and do it 
right. Accuracy in depth measure- 
ments to put the perforations where 
you order them. Combination 
perforating ...bullet plus Koneshot... 
for the difficult jobs. Service 


from 71 locations. 


Operators can tell you... 


Call LANE-WELLS | 
and get the job done-RIGHT 


General Offices, Export Office, Plant 


5610 So. Soto St., Los Angeles 58 


* HOUSTON * OKLAHOMA CITY * LANE-WELL$ CANADIAN CO. IN CANADA © PETRO-TECH SERVICE CO. IN VENEZUELA 
















































































Otis Tubing 
Caliper Service 


If you are operating in a corrosive field, you 
need accurate, reliable information on the de- 
gree of internal corrosion damage in the tubing 
and casing of your oil or gas wells. Otis wire 
line crews, running the Otis Tubing Caliper 
under pressure, can obtain this data for you 
quickly and economically without killing the 
well or pulling the string for surface inspection. 
Spring-loaded feelers on the Otis Caliper, 
pressing against the inner wall of the tubing, 
actuate a stylus inside of the instrument that 
plots the location of corrosion pits on a special 
metal chart. After the survey is completed, 
the charts are photostated, tabulated, and 
analyzed, and included as part of a compre- 
hensive report on the exact condition of the 
well as surveyed. The extent of corrosion 
damage to the entire string — including the 
tubing hanger — or to any individual joint can 
be determined at a glance. If necessary, the 
metal chart can be tabulated and interpreted 
at the well site if an immediate report is de- 
sired. In view of the tubular goods situation, 
don’t risk the consequences of internal cor- 
rosion damage to your tubing and casing. Make 
use of the vast experience Otis engineers have 
gained from surveying thousands of producing 
wells. Contact your nearest Otis office for 
sample well reports and descriptive literature 
on the Otis caliper service, or write'to us at 
P. O. Box 7206 in Dallas. There’s no obligation. 


OTIS PRESSURE CONTROL, INC. 
Dallas * Houston * Corpus Christi * Victoria 
Falfurrias * Longview * New Iberia * Odessa 
Shreveport * Houma * Okla. City * Elk City 
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of accidents by means of safe: Posters 
and bulletins. By doing this, w= fee] th 
it will help improve the safe:y recon 
and stimulate an interest in s ‘ety anj 
accident prevention of those organin, 
tions that are not now much 
about this problem. 

Also among the basic rec iremen 
for an efficient accident preve:iion pro. 
gram is the publicity to create ‘nd main. 
tain an interest in safety. Tie Safety 
Committee of the SEG has gathere 
safety posters, mostly drawn |); worker 
in the industry. Some posters re shown 
in Figs. 9, 10, 11, and 12.* Those safer, 
posters are being distributed »n a nop. 
profit basis through the Tulsa busines 
office of the SEG. The Commitee is en. 
deavoring to add to the collection of 
posters that have been distributed, Ap. 
proximately 10,000 of these posters have 
been sold to various geophysical opera. 


ncerned 














FIG. 12. 


tors. We are planning to make available 
additional posters, and an appeal for 
contribution of additional posters ha: 
recently been made. 

Other industrial groups have shown 
what can be done by cooperative safety 
effort. Their experience has indicated 
that an enormous amount of money cal 
be saved, which in these days of ever 
increasing operating costs should cer: 
tainly be welcomed by most organiza: 
tions. The direct savings resulting from 
a well coordinated and supported acc! 
dent prevention program are not onl) 
due to reduced insurance premiums, bu! 
also due to more efficient operations and 
lower equipment upkeep expense as 4 
result of more careful handling by the 
personnel. Lower indirect accident costs 
which are usually three to four times the 
amount of the direct expense, will als 
result. The Safety Committée of the 
Society of Exploration Geophysicist 
will continue its endeavor to interest the 
industry in helping itself because we, 
individuals, have found that it pays ! 
be concerned about safety and that ther 
is no substitute for intelligent accident 
prevention planning. x *t 


 *These 4 figures are distributed by Society 
Exploration Geophysicists, Committee on Safety 
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is TOTCO men make the rough calls in stride... hundreds 
shows of trips into swamps, in the desert, and over boggy roads 
safety at night and in storms. Our service organization will go 
icated on making all the trips you need anytime, anywhere. 
snsss But the values in service to you are (1) trained men able 
ever: +ype “Loy ° 
a ie and willing to help you, and (2) our responsibility to build 
aniza: the finest Recorder... one that will give the ultimate in 
; from trouble-free operation. 
| an The TOTCO service organization has been building for 
~~ twenty years...a long-time association with drilling re- 
—s and quirements. You'll find TOTCO organized to gain your 
2 as a appreciation . . . because our service is based on what we've 
oy - learned you want. 

costs. 

es the 
1 als Technical Oil Tool Corp., Ltd. 
_b. 1057 N. La Brea Ave., Los Angeles 38, Calif. 
est the Exclusive Distributors 
i 7 California—The Republic Supply Company of California 
+ there Domestic—The Continental Supply Company 
cident Canada—Oil Well Supply Company 





et Export—Lucey Export Corporation, New York City 
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YOU CAN TAKE TOTCO READINGS ANYTIME 


Run in and out on measuring line. 


Dropped down drill pipe; picked up with 
core barrel overshot. 


Dropped down drill pipe; recovered 
when bit is changed. 


Run in the Recorder connected to a core barrel 
overshot when picking up a retractable core barrel. 


Run in and out on ordinary sand line. 


& suns you knou; use ToTCo 
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FIG. 1. This specially developed pump and power unit forms the heart 
of the Reed hydraulic laboratory. Pump is powered by a 925 hp 
engine and is capable of producing pressures of over 8000 psi. 


Nozzles have been studied where fluid velocities are in excess of 
400 ft per second. Typical testing requirements often call for 


400 gal per minute at 2000 psi. 


FIG. 2. Main control panel for drilling fluid pump. 
Intercoms are used so operators can keep in contact 
with remote testing station and other control stations. 
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Hydraulic Research Holds Key to 


Improved Rock Bit Performance 


Cconswznantz future improvement of 
rock bits as we know them today is to 
be expected in the improvement of their 
hydraulic action. That does not mean 
that no improvement can be expected in 
tooth geometry, metallurgy, and bearing 
design, but simply that these factors per- 
taining to rock bits have received more 
attention in the past and are presently 
at a much higher state of development 
than the hydraulic action of the mud 
stream at the bottom of the hole. In 
other words, an era of hydraulics in rock 
bit design is being unfolded. 

Before going any further, it is well to 
define exactly what can, and what can 
not, be expected from hydraulics in 
rock bits. 


Effect of Fluid Nozzle 


There is an impression that rocks bits 
using high velocity nozzles get part of 







B-114 


E. G. BOICE* 








New Light on Rock 
Bit Efficiency 


The latest comprehensive insight 
of rock bit design research is pre- 
sented. 

Research has thus far proved er- 
roneous the idea that rock bits us- 
ing high velocity nozzles get part 
of their drilling effect from the fluid 
jet itself. 

The importance of hydraulic con- 
siderations, and how higher effi- 
ciency drilling operations can be 
obtained are explained. 


The present research trend may 
lead to the doubling of rock bit effi- 
ciency in the near future. 








their drilling effect from the fluid jet 
itself. Studies do not confirm this as- 
sumption. Tests made to date confirm 
the fact that the fluid from the nozzle 
itself does little or no drilling. Why, 
then, is hydraulics so important to bit 
design? The answer is simply this: One 
of the greatest problems associated with 
drilling—and it has been a problem 
since the first wells were drilled—is the 
efficient removal of cuttings from the 
bottom of the hole. Wells can only be 
drilled as fast as the loosened formation 
is removed from the hole; so we look to 
the mud stream to blast the cuttings 
away from the bottom of the hole and 
up into the return mud stream beiore 
they are recut by the bit. If they remain 
on the bottom of the hole and are recut, 
they no doubt cause— 


*Director of Research for Reed Roller Bit 
Company. 
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SCRATCHERS 


CENTRALIZERS 


A Good CEMENT JOB 





Band W LATCH-ON CENTRALIZER 
With the NEW KON-KAVE BOW, Drop forged 
from the finest alloy spring steel. 

Band W MULTI-FLEX SCRATCHER 
Scratches on the upstroke after casing reaches bottom. 


Band W HINGED NU-COIL SCRATCHER 


The coil spring, reversible scratcher. 
-Economical and easiest to install. 


Band W ROTATING SCRATCHER 


Covers the critical section — rotate until the 
cement is placed. 


PR CRRR RC CCRRNRCRRRRCRRR 





GULF COAST WEST COAST 
~P. O. Box 5266 3545 Cedar Avenue 
Houston 12, Texas Long Beach 7, Calif. 
AWE-ntworth 6603 Long Beach 4-8366 
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Slower penetration. 


Balling up due to continued 
kneading after the formation cut- 
tings become wet. 


3. Excess wear on cutter teeth re- 
sulting in shorter bit life. 


The ideal hydraulic action of a bit 
would keep the hole bottom so clean that 
the cutters would always be cutting new 
formation and never be grinding or re- 
cutting formation previously fractured. 
This ideal has not yet been reached in 


actual practice, but research is pointing 
the way toward tremendous improve- 
ments. It would not be surprising to 
see as much as a 50 per cent increase in 
rock bit efficiency brought about solely 
by the improvements in the fluid action 
on the bottom of the hole. Certainly, im- 
provements in other elements of the 
fluid system such as slush pumps, swiv- 
els, kelly, drill pipe, drill collars, etc., 
will be made. We are able to do things 
today with rock bit design that we could 
not do a few years ago. As further im- 


FIG. 4. Left, typical drilling fluid conditions for drilling test operation. Control 
panel for drilling weight and rpm of bit in the background. 


FIG. 5. Right, from this drilling control station the engineers control drilling weight, 
rpm of the bit and record performance data. They are also able to control fluid 
flow by means of direct intercom to the drilling fluid pump control station. 


3. Bits or test nozzles are connected to the horizontal flow line to make photographic studies of nozzle discharge conditions. 


provements are made in various ele- 
ments of the fluid system, there will be- 
come available more bottom hole horse- 
power that the rock bit designer can well 
utilize for better rock bit performance. 

One of the most important functions 
of a hydraulic laboratory is to give ac- 
celerated service tests of the mechanical 
connection between the nozzle and the 
rest of the bit. Most of the nozzle mate- 
rials best suited to resist the severe 
abrasion and erosion of high velocity 
fluid are exceptionally difficult to con- 
nect to the bit bodies. Ceramic nozzles, 
and nozzles of sintered tungsten car- 
bide, which are the most resistant to 
abrasion, have so far defied all attempts 
to be successfully and consistently 
welded or otherwise cemented to the re- 
mainder of the bit. Various mechanical 
means of retaining these nozzles have 
been developed and tested at the hydrau- 
lic laboratory to ensure successful field 
performance. 

A nozzle design under investigation 
can be run in one of the drilling ma- 
chines to simulate actual field vibration 
conditions, or it can be connected to a 
horizontal flow line in order to allow 
accelerated abrasion tests or photo- 
graphic study of the flow characteristics. 
Typical laboratory pressure and flow 
meter devices are used to determine 
pressure losses through the nozzle. 

By using abrasive fluids, accelerated 
wear tests of nozzles are made—pre- 
venting premature nozzle cutouts at un- 
expected places. Nozzles subjected to 
this abrasion test have provided valu- 
able data for nozzle designers, just as 
wind tunnel tests provide valuable data 
for aircraft designers. Astounding dis- 
coveries unfold as the laboratory en- 
gineers observe the conditions imposed 
when changing from laminar to tur 
bulent flow. 


Horsepower Considerations 


Since the introduction of high mud 
pressures and volumes in drilling. many 
operators are seeking methods of I” 
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: [Web Wilson Connectors and Connector Hooks 
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0- 

4. ‘+ Contain an “oil-bath” in which the plunger and bearing operate. OTHER IMPORTANT ADVANTAGES: Bearings and Spring 

o- — : , —_ , work in an almost constant oil bath. x The new Ball 

ne This oil cushion not only insures perfect lubrication of the bearing, " 
Bearing Cap assures positive, free swivel action. 

od but also provides controlled hydraulic action of the spring,—an * Load-Carrying Ears are now on the Hook Member 

. 

n- exclusive feature which eliminates bouncing the pin-end thread on of the Connector-Hook (instead of the Body) thus in- 

to te bo creasing head room between the bottom of the hook 

. x end of tool joints when breaking out, and avoids battering and the elevator. * No “Load-carrying” threads— 

ta the threads and sealing shoulders of tool joints. * The oil cushion Anti-Friction Roller Bearings—8-Point Locking Mechan- 

Is- : 

“d feat oa ines we é , ; ism. * Top Bail fits all standard traveling blocks; and 

n ure minimizes shock on h he ent . 

ed Oo Gn HERG Sqipment ene te entre Gm the shank (with upper bail removed) connects directly 


ur "g string, cnd makes the tool ideal for jarring or fishing. to traveling blocks. 
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creasing the hydraulic efficiency of their 
rigs. The horsepower required to force 
fluid through a tube or pipe is inversely 
proportional to slightly more than the 
fourth power 5f the diameter. Thus, as 
the diameter decreases, the horsepower 
reqpired rises very rapidly. This fact 
immediately focuses attention to the drill 
collars whose bores are much smaller 
than those of the pipe or tool joints with 
which they operate. 

The present day practice of using long 
strings of drill collars has increased the 
horsepower loss through the drill collars 
to such an extent that in many cases it is 
a limiting factor in the depth that can be 
drilled with adequate return velocities. 
One of the prime reasons for the use of 





many collars is to have a concentration 
of weight available at the bit. Increasing 
the collar bore to save horsepower re- 
sults in a comparatively minor loss of 


a t. 

or example, suppose there are 25 
collars in the string. The collars are 644 
in. OD by 2%4 in. ID and 400 gal per 
minute of 10-lb mud is circulated. 





HP HP Lae Loss 
PD loss’ decrease, ofcollar, weight, 
ID psi inhp percent pounds per cent 








24% 638 175 74,000 

2 480 §©130 26 73,500 6 
2 375 =: 102 42 72,200 2% 
2% 300 82 53 70,800 4 

2 255 69 60.5 69,600 6 
2% #195 53 70 68,000 8% 
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Indicating Gauge can be in- 
Stalled as an individual unit 
or aS an integral part of 
other Martin-Decker controls 
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THE HYDRO-MECH 
TORQUE GAUGE 


Indispensable for . . . 


MILLING and CUTTING JOBS and DIAMOND CORING ~ 


Hayes & Sprague report that the Martin-Decker Hydro-Mech was an 
indispensable aid in diamond coring below 10,000 feet. Operators every- i 
where report phenomenal savings in time and equipment when milling, 
washing over, ruaaning diamond core heads, and directional and deep hole 
drilling.with the Martin-Decker Hydro-Mech, because the gauge differen- 
tiates between the work required to overcome hole friction and that which 
is being done by the cutting tool so that the driller positively knows what 
his cutting tool is doing regardless of hole friction, rotational speed, etc. 

Substantial increases in rotary chain life are being experienced by 
Hydro-Mech users, because of the cushioning provided by the synthetic 
rubber idler wheel-and the reduction of chain vibration and whip. 


ROTATABLE DIAL PERMITS GAUGE SETTING TO INDICATE NET-TORQUE-ON-BOTTOM 

The gauge is designed with a rotatable dial, permitting the driller to 
“zero out” friction on drill pipe. This feature is especially valuable in 
assisting the driller on wells where friction from any cause tends to absorb 
weight during drilling operations. The torque built up by rotation before 
weight is applied to the bit is measured by the gauge, but is zeroed off by 
means of rotating the dial to zero; then as weight is applied, the work 
being done by the bit at the bottom of the hole is instantly reflected by 
increased readings above the zero reference point on the gauge. 


Write for descriptive literature. 


|} 3 OF 4 3) ole) 34 oF 


LONG BEACH, CALIFORNIA 
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From the above chart, it is noted when 
the bore of the collar is increas: 4 to 
23% in., which is only %-in., thai the 
pressure drop through the drill c«llars 
is 158 lb less; that 45 hp is saved. and 
that the loss in weight is one 1 of | per 
cent. Similar comparisons can be made 


a 


TABLE 1. 


In an 8% hole using 4}-in. drill pipe, 400 gpm are 
required to produce an annular return velocity of 175 
ft per minute, which many people think is a safe return, 
Therefore, for the following example assume 400 gpm is 
circulated and carries 10 mud. Assume that 15 drill 
collars are used. 





Pressure required Horsepower required 





to pump fluid thru to pump fluid thru 

Bore ore Bore 
ee 383 psi 103 
eee 117 psi 32 
Difference. . . 266 psi 71 
or if 20 drill collars were used it would look like this 
eee 510 psi 140 
rae 156 psi 42 
Difference. . . 354 psi 98 





Note: That by increasing the bore of the drill collar, or in 
other words by sacrificing asmall amount of wieght, « 
considerable reduction in pump horsepower require 
ment is achieved. To have obtained this reduction 
is considerably more advantageous than to have had 
the extra weight. 





with the various bores shown. (See 
Table 1 for actual difference in horse- 
power requirements. ) 

This saving in horsepower not only 
permits more efficient drilling, but in- 
creases the depth to which the well can 
be drilled and still maintain adequate 
mud flow. 

If 414-in. full hole joints are used with 
the above string, the rule is, roughly, 
that 100 lb of pressure drop through the 
coliars would be equivalent to that 
through 1000 ft of drill pipe. Therefore, 
in changing the drill collar bore from 
214 in. to 2% in. the operator should be 
able to drill approximately 4000 ft 
deeper with the same pumps. 

All this research has already permit- 
ted the development of bits with start- 
ingly improved hydraulic characteristics 
and it may be expected that further sub- 
stantial improvements will follow in the 
near future. An era of hydraulics in 
rock bit design has commenced and be- 
fore it is finished, it is highly probable 
that rock bit drilling efficiency may be 
more than doubled. at 





Gasoline Power Increased 


Two gallons of today’s anti- 
knock gasoline are equal to 
three gallons of gasoline made 
25 years ago, recent tests have 
proved. A 1921 model car using 
fuel of 1925 vintage made 
14.95 miles per gallon in the 
experiment, and a modern car 
with an 8-to-1 compression ratio 
using a 1950 fuel, made 25.7 
miles per gallon. 
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Crew on well were: Standing, M. W. Essex, Ralph 
Bruce, and Lou Kimes, rotary helpers, D. A. Hungerford, 
driller, J. D. Messmore, rotary helper, R. W. Ash, 
driller, and kneeling, |. B. Beeson, cathead man. 








P 422.4 


Watching the casing run begin are: 
Dick Weaver, Lloyd Corporation; 
M. B. Conrad and R. R. Robison, 
Baker Oil Tools; Tom Hammer, 
Drillex; B. P. Bayliss, Lloyd. 
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Is This a Record Casing Run? 


Three tools aid in saving time on operation; all 


of them are new; one is not yet even in production 


Up on the Lloyd Corporation Well No. 
42 in the Ventura Avenue field on Wed- 
nesday, August 6, 1952, a well inte- 
grated little band of experts, with some 
thoroughly modern tools, gave a preview 
of a coming casing technique that ought 
to make operators everywhere sit up and 
take notice. Without a hitch, they ran 
11,180 ft of 7-in. casing (7000 ft of 26 
lb, and 4180 ft of 29 Ib) in a total 
elapsed time of 6 hr and 30 min. That 
was from the time the shoe joint was 


‘picked up until the cementing head was 


in place. Take off 35 min for running-in 

the first 5 joints of pipe, welding the 
x end joint of the differential fill-up 

collar and installing and welding the 

centralizers, and you are left with 5 hr 
*Pacific Coast Editor. 
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RICHARD SNEDDON* 


and 55 min for the running of 263 joints 
of casing—an average of approximately 
45 joints an hour. If that isn’t a record, 
it will do until one comes along. 

The credit for this outstanding 
achievement belongs to three tools, one 
of which is so new that it is not yet in 
production. They are a set of air-oper- 
ated casing tongs, first of their kind, de- 
signed and built in Los Angeles' espec- 
ially for D. F. “Duke” Bloom of Bakers- 
field, California, who, with his assistant, 
Hal Jones, operated the tongs through- 
out the record run; a differential fill-up, 
casing shoe and collar, also designed 
and built in Los Angeles? and now in 
~ By Hillman-Kelley. 


EXCLUSIVE 






the final field testing stage; and third, 
an ingenious little instantaneously at- 
tachable and detachable collar for 
guarding casing threads against dam- 
age during the operation.’ 

Before going into a dissertation on the 
respective contributions of these three 
items, perhaps it would be advisable at 
this stage to dispose of the well history: 
Lloyd No. 42, located on Section 19-T 
3M-R 22W, was drilled under contract 
to Lloyd Corporation by Drilling and 
Exploration Company. It was spudded 
on June 24, 1952, and a surface string 
of 13%-in., 54.5-lb casing was set at 970 
ft. After this had been cemented, an 
11-in. hole had been continued to 11,180 


*By Baker Oil Tools, Inc. 
8Furnished by Robinson Oil Too! Service. 
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ft. It was reamed and smoothed before 
running, the 7-in. casing and showed no 
evidence of caving or other disturbing 
circumstance. The hole was straight and 
in good shape when the record run was 
begun, and was standing full of 80-lb 
50-centipoise viscosity mud. 

The air tongs were, as already inti- 
mated, especially built for the Bloom 
organization and the outfit consists es- 
sentially of a multi-vane air motor‘, 
equipped to take casing sizes from 51- 
in. through 85¢-in. When in full opera- 
tion it has a high speed of 70 rpm which 
is retained throughout the complete 
spinning action of the pipe. It is then 
dropped to a lower gear and applies 
approximately 3500 lb/ft of torque for 
the final tightening up process. The 
tongs are actually capable of exerting a 
total torque of about 9000 lb/ft. Two 
compressors, one a standby, provide the 
necessary air at a pressure of 150 psi. 
These are high speed units, each able to 
compress 60 cu ft of air per minute. 
Power for the compressors is derived 
from a stationary internal combustion 
engine’. 

The virtues of the air tongs are quite 
marked. They can, to begin with, be 
operated at a high rate of speed. It 
actually takes 18 to 22 sec to complete 
the make up of each joint and Duke 
Bloom claims to have run as many as 
58 40-ft joints in an hour. That, how- 
ever, was when using side-door elevators 
instead of the doughnut type that was 
used on this job. It should be noted also 


‘‘Ingersol-Rand. 
‘International U-2-A. 
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Preparing to run first joint of casing with differential 
fill-up shoe attached, on Lloyd well in Ventura Avenue field. 
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that after the joint has been made up, 
there is no heating of the coupling as is 
so common when a spinning rope is 
employed and a pinching action results 
because of the relative positions of the 
rope and the cathead. By the same 
token, the elimination of the spinning 
rope removes a hazard that has been the 
cause of many a serious accident. It is, 
however, when used in combination with 
the other items mentioned, that the ad- 
vantages of the air tongs become most 
apparent. 

The differential fill-up shoe, for ex- 
ample, is specifically designed to per- 
mit casing to be run in the hole at much 
faster than normal speed, and so to 
avoid as far as possible the likelihood 
of freezing because of formation slough- 
ing, cave-ins, or other undesirable oc- 
curences. (Every driller knows that the 
more nearly he is able to keep the cas- 
ing in constant controlled motion while 
being lowered into the hole, the less 
likely it is to become stuck.) The fill-up 
shoe is so constructed that it automatic- 
ally allows the casing to fill from the 
bottom of the string, thus eliminating 
the chance of air entrapment with sub- 
sequent spill-overs that take time and 
effort to clean up and in the meantime 
impose unnecessary hardships and 
hazards. 

A single unit of fill-up equipment 
(either the shoe or the collar) is also 
designed as to automatically admit well 
fluid into the casing as it is being run 
until the fluid level inside of the casing 
equals 90 per cent of the fluid level in 
the hole. If at any time it appears that 





D. F. “‘Duke’’ Bloom and Hal Jones of D. F. ‘‘Duke"’ Bloom 
Company, Bakersfield, with their air operated casing tongs. 





the weight of the string is approaching 
the safety limit of the rig, the fill-up 
equipment can be converted to conven- 
tional floating equipment simply by 
pressuring the casing enough to free the 
ball of the back-pressure valve. After 
this is done, the fill-up shoe or collar 
provides the back-pressure valve for ce- 
menting and, of course, can be drilled 
out when that becomes necessary. When 
two pieces of differential fill-up equip- 
ment (both the shoe and the collar) are 
run in the casing string, as was the case 
in the Lloyd No. 42 run, well fluid is 
permitted to rise in the casing to within 
81 per cent of the fluid level of the well. 
In this instance double assurance is 
given that after the cement job has been 
completed, there will be no equalizing 
of fluid between the inside of the casing 
and the casing-well bore annulus. 

This automatic partial filling speeds 
up the entire operation because it ob- 
viates the need for stoppages to fill up 
the casing by other means in order to 
prevent collapse at the extraordinarily 
high pressures that exist at the bottom 
of the mud column—particularly in 4 
deep hole. In addition, fill-up equipment 
reduces the “ram effect” that otherwise 
might act to break down a weak forma- 
tion and cause lost circulation. It fur- 
ther creates the minimum of disturbance 
and consequently is very unlikely to dis- 
place mud cake or any part of it from 
the walls of the hole. 

The third item that contributed to the 
remarkably quick casing job at Lloyd 
No. 42 was the clever thread protector 
already referred to. This device was 
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M. B. Conrad with Baker differential fill-up shoe. 


patented by M. C. Baker of Long Beach. 
It has been in use for several years in 


California, but so far has not found its. 


way to the Mid-Continent, or, indeed, to 
any other out of state area. It is simply 
a collar that fits over the threaded end 
of the casing. It operates hydraulically 
and is held in place by pins that attach 
it to the inside of the pipe. The whole 
thing is not unlike an automobile brake. 
The trigger on a cam operates a master 
plunger which in turn actuates the pins 
that hold the protector on the pipe with 
about 2700 psi. The pins are not sharp, 
but somewhat resemble so many center 
punches that grip the inside of the cas- 
ing and so hold the proteetor in place. 
These thread protectors consume no 
running time whatever. They are placed 
on the joint before it is picked up, and 
they are yanked off instantly by a light 
rope attached to the release mechanism 
as soon as the end of the joint is safely 
over the ramp. They reduce practically 
to nil the possibility of injured threads 
with subsequent cross-threading that de- 
lays make-up, and in many instances 
eventually necessitates re-threading. The 
latter contingency, besides involving a 
protracted delay, piles up transportation 
costs and is definitely to be avoided. 
Again it is to be emphasized that the 
fast time made on the casing run at 
Lloyd No. 42 was attributable to all 
three of the items described here. It 
would have been impossible to take ad- 
vantage of the fast acting air tongs if 
there hadn’t been differential fill-up 
equipment to automatically control mud 
entry into the casing, to prevent actual 
collapse, and to obviate the slow work- 
ing out of entrapped air that is required 
under normal circumstances. There 
might certainly have been no record if 
the protectors hadn’t been effective in 





preventing damage to the casing threads, 
thus permitting the operation to go on 
smoothly and without interruption. 

Finally, there would not have been 
such a fine performance to report had it 
not been for the cooperative effort of 
the men who supervised the job and the 
men who actually ran it. In charge for 
Lloyd Corporation were Dick Weaver, 
drilling superintendent, Ben Bayliss, 
petroleum engineer, and H. Kane, geo- 
logist, who helped tie all the separate 
activities into a coordinate whole. Tom 
Hammer, Drilling and Exploration Com- 
pany toolpusher, fitted his crews admir- 
ably to the new technique. Operating 
the tongs were D. F. “Duke” Bloom and 
Hal Jones. The former wasn’t altogether 
pleased with the performance. He is 
still sure that with a little more exper- 
ience on the part of the derrick crews, 
he can do an overall job at the average 
time of 50 joints an hour. The new 
record thus represents an increase of 15 
joints an hour, or a time saving of 50 
per cent that is completely attributable 
to the three items described, and is cer- 
tainly no inconsiderable gain. 

It was remarked in the beginning that 
the differential fill-up equipment is still 
in the field testing stage. Present to 
check up on its performance and well 
pleased with the overall functioning of 
the device were Martin Conrad, Baker 
Oil Tool engineer, and R. R. “Robie” 
Robison, field service engineer for the 
same institution in Ventura. 

The protectors were operated under 
the immediate direction of T. E. Robin- 
son and R. S. Cronian of Robinson Oil 
Tools Company. This interesting and 
effective little device is not altogether 
new, but its use, so far, has been con- 
fined to California and, in any case, it, 
too, performed its function in this in- 
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R. S. Cronian and T. K. Robinson demonstrate the 
Quick-E-Protector, designed to prevent damaged threads. 





stance in a very adequate way. 

The drilling crews that handled the 
job were made up of drillers, R. W. Ash 
and D. A. Hungerford; cathead man, I. 
B. Beeson; rotary helpers, M. W. Essex, 
R. Bruce, L. A. Kimes, and J. D. Mess- 
more. It was their first handling of an 
assignment of this kind, but they rose to 
the occasion nobly as the results plainly 
indicate. A distinct note of skepticism as 
to the value of the proposed departure 
in casing technique could be detected in 
the dog house before the run started 
but when it was all over, everything was 
rosy again and the new routine had ob- 
viously earned unqualified approval. 

The entire adventure is just one more 
vindication of the fact that there is 
nothing that can’t be improved. It is 
very easy to assume that this method o 
that device is the acme of perfection, 
but if we examine any operation or any 
piece of equipment long enough and 
critically enough, we shall almost cer- 
tainly find some modification, some 
manner in which it can be made more 
effective and eventually more economi- 
cal. The casing run record on Lloyd No. 
42 is the logical result of that type of 
dissatisfaction which not only excites 
the creation of new tools and techniques, 
but is even responsible for the creation 
of new industries. 

The casing tongs and the differentia! 
fill-up unit are brand new developments 
of a highly inventive age. The thread 
protector is of comparatively recent ori- 
gin, but its effectiveness has already 
been well established. These three im 
plements, together with the coordinated 
and correlated efforts of oil company en- 
gineers and technologists, have ushered 
in a new operational era in the drilling 
field that will eventually produce even 
more exciting results. x*k* 
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UNEQUALLED LUGABILITY 


The HD-9 and HD-15 build up greater drawbar pull 
faster . . . hold it longer than ever thought possible in 
gear transmission tractors. 


For example, when tough going has pulled travel 
speed down 40 percent, these tractors will have increased 
their drawbar pull almost 20 percent over rated pull. 
They will lug down almost 45 percent from rated travel 
speed before drawbar pull even starts to fall off. 


To take full advantage of this important GM 2-cycle 
diesel engine characteristic, the HD-9 and HD-15 have 
longer truck frames, lower idlers and sprockets. That 
means more track on the ground .. . better stability . 
sure-footed traction . . . unequalled /ugability. 
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EXTRA LONG LIFE 


Here are a few of the many reasons why these newest, 
finest tractors are built to take it. 


72 drawbar hp. 
18,800 Ib. 





All-Steel Welded Construction 
More Power with Bigger Engines — Longer Engine Life 
More Weight, Greater Strength 


Extra Heavy Main Frames — No Extra Reinforcement 
Needed for Front-Mounted Equipment 


Long-Lasting, Large Diameter Clutches 


Double Reduction, Straddle-Mounted Final Drive Gears with 
Live Sprocket Shafts and Caged Bearings 


Positive Operating Track Release — Works in Oil 

All New, Specially Designed Track Assembly 

Positive-Seal Truck Wheels, Support Rollers and Idlers; Mount- 
ed on Tapered Roller Bearings, 1,000-Hour Lubrication! 


Your Allis-Chalmers dealer will be glad to explain all 


of these advantages. See him or phone him now. 


109 drawbar hp. 


Hydraulic aii secweit Drive 
27,850 Ib. 


5 net engine hp. 
4), b. 
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Rotary Drilling Lines 


How to evaluate moving and cutting off programs 


_.. acceptance or rejection... analysis of bends 


R. H. STEINBRUCK 


|; may well be said that today is the era 
of the ton mile. Many articles are being 
written, ideas are being formulated, and 
moving and cutting-off programs are be- 
ginning to jell. 

Until quite recently a comparatively 
few number of people have delved into 
the mysteries of ton miles. The general 
drilling practice involved using just 
enough line to string up the rotary rig. 
If ton mile records were kept at all, they 
merely served the purpose of checking 
performance of each line against the 
average. 

Today a new concept of ton mile 
records is being evolved, that of measur- 
ing the effectiveness of a moving and 
cutting-off program. The fact that for 
some particular operation wire rope 
service has been increased from 5 to 8 
ton miles per foot is taken to mean that 
the operation is now more efficient. 

Such an approach must be made with 
caution. What actually is wanted is not 
just increased ton mile service, but 
lower operating costs. Before any kind 
of a program is adopted or continued, 
the first step is to determine whether or 
not the desired results can or are being 
obtained. 

Ifthe unit of cost measure is so many 
ton miles per dollar, the dollar value 
must reflect the cost of the line plus the 
cost of the program. The effect of in- 
creased supervision and clerical work 
enters into the cost as well as freight, 
handling, string-up time, rig down time, 
ete. 

For maximum economic benefits, it is 
essential that the program cost be kept 
0 a minimum. Supervision and clerical 
work can be limited if field crews are 
provided with a simplified ton mile 
chart and an easy to follow moving and 
cutting-off program. Reel weights can 
be limited to those that are readily 
hauled and handled, and string-up time 
and rig down time can be lessened if 
the traveling block is hung from the rig- 
ging when string-ups, moves, or cuts are 
made. 

Some drillers who operate portable 
rigs and keep no ton mile records, figure 
that maximum economy results from 
their using just enough line for the 
‘tring-up. In one case the reel of line is 
mounted on the rig and moves along 
with it so that string-up time and hand- 

€ are reduced to a minimum when 
setting up at a new location. In another 
case, when the line is discarded it is 
sent back to the yard where it is re- 
wound, inspected and turned end for 
end. ‘ihe rewound reel is marked as 
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“good for 5-6000-ft wells” etc., accord- 
ing to condition. 

It becomes apparent from such ex- 
amples as are cited above that ton mile 
records and moving and cutting off pro- 
grams cannot universally be considered 
as the answer to lower operating cost. In 
some cases greater savings are made just 
from changes in operating methods. In 
other cases substantial savings can be 
made by a combination of a moving and 
cutting-off program and changes in op- 
erating methods. It all depends upon 
individual needs. 

If after a thorough analysis the fact 
is established that the lowest operating 
costs can be attained only through the 
adoption or continuation of a practice 
that includes a moving and cutting-off 
program, then the next step is to decide 
which program will suit the operation 
best. 

Unfortunately there is no one practice 
that will cover the many combinations of 
rig designs, drilling depths and soil 
formations. If drilling is easy and the 
equipment is in first class condition and 
if the line is being used at a reasonable 
factor of safety, then a relatively simple 
program may suffice. On the other hand, 
if drilling conditions impose heavy 
strains on the equipment and line, then 
the program should be developed on the 
basis of frequent moves and cuts. 

A review of past and present day mov- 
ing and cutting-off programs shows that 
a wide variation exists in practice. In 
one case it is found that line is slipped 
5-ft twice, with 15-ft being cut off after 
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the third slip. At the opposite extreme, 
no slips are made and from 200 to 500 
ft is cut off each time. In view of the 
wide variation in moving and cutting-off 
programs as they exist today it is little 
wonder that the question of “how much 
to move and cut off” arises so often. The 
best way in which this question can be 
answered is through a study of how the 
line is destroyed, the nature of the de- 
struction and the distribution of the re- 
sultant wear. It is hoped that the accom- 
panying analysis and further develop- 
ment thereof will be of value in this 
respect. 


Analysis of Bends and 
Destructive Forces 


Fig. 1 is a schematic diagram showing 
typical string-up to consist of a length of 
wire rope, a number of sheaves, and a 
drum, the combination of which com- 
prises a machine. Sheaves 2, 4, 6, and 
8 are in the traveling block and 1, 3, 5, 7, 
and 9 are in the crown block. If the ma- 
chine were to remain idle, then all com- 
ponent parts would remain intact until! 
destroyed by corrosion or other exterior 
forces. The wire rope could be pounded 
and abraded and weakened to the point 
where it finally would break. 

Consider the machine to be set in 
motion. In addition to pounding and 
abrasion, which work-hardens and em- 
brittles the wires of the wire rope there 
is also bending, which fatigues them. 
Any section of the line that is subjected 
to maximum peening, abrasion and 
bending is the first part that develops 
cracked and broken wires. 

An examination of retired rotary drill- 
ing lines that were just long enough for 
the string-up shows the maximum num- 
ber of broken wires to exist somewhere 
past the mid-point of the line in the sec- 
tion closest to the dead end. Referring to 
Fig. 1, this is the section of line that 
falls somewhere between sheaves 2 and 
6 when the traveling block is at the pick- 
up point or in Position 1. A study of the 
forces that act upon the line reveal not 
only the nature of the destruction, but 
also the distribution thereof over the 
entire length of line. 

First, consider the length of line be- 
tween the dead end and sheave No. 2 
Due to the elasticity of the line this 
length contracts and expands under 
load, and consequently rolls back and 
forth over the dead sheave an unde- 
termined number of times. As the degree 
of motion is relatively slight when com- 
pared to that of the balance of the line 
as it moves through the system, bending 
and pressures are concentrated at the 
two spots where the line makes contact 
with the dead sheave. Under drilling 
conditions where a great deal of vibra- 
tion is set up, the combination of vibra- 
tion, bending and pressure often results 
in permanent damage to the line at these 
spots. It is therefore important that 

under such conditions the line should be 
moved frequently. 

Second, consider the various parts ol 
the line between sheaves No. 2 and No. 
9. If the traveling block is raised from 
position 1 to 2 the lengths of line be- 
tween successive sheaves are bent a vari- 
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FIG. 1. Schematic diagram of typical string-up. 


able number of times. The length be- 
tween sheave 8 and 9 bends once over 
sheave 9. The length of line between 
sheave 7 and 8 bends over both sheaves 
8 and 9 and consequently is subjected to 
two bends. In the same manner the 
lengths of line between sheaves 6 and 7, 
5 and 6, 4 and 5 etc., are bent 3, 4, and 
5 times, etc. The maximum number of 
bends will occur on some section be- 
tween sheaves 2 and 3 with 7 bends re- 
sulting if the traveling block is raised 
to its highest point. 

If the same analysis is made for a 
condition in which the traveling block is 
raised a distance of 1/3 the maximum 
travel, then again the number of bends 
can be determined for each section of 
the line. 

Thus, each motion that the line makes 
can be studied and the number of bends 
that each section of line makes can be 
figured for unit cycle. If the bends that 
each section of line makes for two or 
more unit cycles are then totalled up, 
the location and distribution of the 
bends in a complex cycle can be deter- 
mined. 

A bend, as denoted here, means that 
the line has bent onto and then bent-off 
of a sheave. As any portion of the line 
that is winding onto the drum only 
makes a bend-on, the ratio of sheave 
bending to drum is 1 to 1%. Any other 
portion of the line that has bent over 
more than one sheave and that may have 
accumulated up to 7 bends will also 
make only 14 a bend onto the drum. It 
may therefore be stated that if a par- 
ticular length of line has made 7 bends 
over sheaves and 14 a bend onto a drum 
of the same diameter as the sheaves, 
that the ratio of sheave bending to drum 
bending is then 14 to 1, and that this 
sheave bending is a primary destructive 
force. 

Another primary destructive force is 
a combination of peening and abrasion 
as it exists on the drum due to high 
pressures on the line as it scrubs against 
itself, crosses over underlying layers and 
steps up at the drum flange. 

Any portion of the wire rope that 
passes both through the sheaves and 
onto the drum is therefore subjected to 
the maximum destructive force that is a 
combination of maximum bending plus 
maximum peening and abrasion. As 
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FIG. 2. Analysis of 
one operation. 








100 125 150 


LENGTH OF UNIT MOVE 


Move Total Unit Bends 


50 106 53 
75 71 53 
100 52 52 
125 43 54 
150 36 54 
200 28 56 


Proportionate Bends 





most of the section of line between 
sheaves 2 and 6 not only passes over a 
maximum number of sheaves, but also 
winds onto the drum, it is thé section 
subjected to the maximum destructive 
force and therefore is usually the sec- 
tion destroyed first. 

Also from an analysis of the manner 
in which the line bends the total accu- 
mulation of bends for any given moving 
program can be determined. 

As an example, if one unit cycle con- 
sists of simply raising the traveling 
block from its lowest position to its high- 
est position and if for each unit cycle the 
line is moved so that the section between 
sheaves 1 and 2 is next moved so that 
it lies between sheaves 2 and 3, 3 and 4, 4 
and 5 etc., then this section is subjected 
to 7 bends 6, 5, 4, 3, 2, and finally 1 
bend for a total of 28. On the other hand 
if only half the amount of line is moved 
each time then the bends accumulate in 
the order of 7, 7, 6, 6, 5, 5, 4, 4, 3, 3, 2, 
2, and 1, 1, for a total of 56. In either 
case, as the next following length of line 
also is subjected to the same moving 
cycle, it also accumulates the same total 
of bends. The accumulated total there- 
fore becomes a constant and if the total 
bends for unit cycles become a constant, 
then the total bends for a complex cycle 
also become a constant. It is noted here 
that the build-up of constant bends oc- 
curs only when a unit length of line is 
moved at a unit periodic interval. 

The results of such an analysis for one 
particular operation are shown in Fig. 2. 
The drilling cycle consisted of adding a 
single and taking off a threble; 136 ft 
standard derrick, 8 parts of line, dis- 
tance from crown block to traveling 
block in pickup position, 120 ft. 

By proportion it is found that the 
minimum number of bends occur for 
moves of about 100 ft. Also it is noted 
that the relative degree of proportionate 
bending only varies slightly from 50 
to 150 ft. 





The results of the entire analysis con- 
firm certain basic principles. 


1. For maximum service, the total 
length of line should be at least the 
length required for the string up plus 
the length in the traveling and crown 
block system. 

This is true because the total of the 
accumulated bends does not become a 
constant until the length of line in the 
traveling and crown block system has 
been moved entirely through the system. 

2. The only manner by which the de- 
structive forces of bending, peening, and 
abrasion can be minimized is through a 
uniform distribution of wear over a 
longer length of line. 

As wear caused by peening, abrasion 
and bending is concentrated at various 
spots on the line in the string up, unit 
lengths of line must be moved at a per- 
iodic uniform rate if the distribution of 
wear is’to be uniform. Inversely, in 
terms of ton miles, moves or cuts are 
figured on the basis of so many ton miles 
per foot. 

3. Lengths of moves or cuts must be 
such that spots of concentrated wear 
are not moved to other spots of concen- 
trated wear. 

As concentrated wear is greater than 
what may be called normal wear, a con- 
tinued concentration of wear will result 
in rapid deterioration of the line over 4 
relatively short length. 

It must also be pointed out if line 
bearing pressures can be_ reduced 
through the use of larger sheaves and 
drums, not only will there be a reduction 
in wear due to peening and abrasion but 
there also will be less fatigue due to 
bending. The use of larger lines also 
results in lower line pressures besides 
allowing the lines to operate with a bet- 
ter load factor. 

Abrasion can also be reduced by hav- 
ing the line well lubricated, espe ially 
on the drum, and by having groove 
drums that make for better spooling. 
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Visiting During Mid-Continent’s Breakfast for persons 
attending the Governor's Conference in Houston, Texas, recently, 
are: Mrs. J. S. Battle; Stone Wells of Tennessee Gas Transmission; 
Ken W. Davis, president, Mid-Continent; Governor J. S. Battle of 


israel Oil Prospects Said 
Favorable by Consultants 
Max W. Ball and Douglas Ball, oil 


consultants to the government of Israel 
have announced that oil possibilities in 
some areas of that country are decidedly 
“good”. American, Canadian, and Swiss 
oil companies are making inquiries on 
possible exploration and _ production, 
they announced. 

A new law bill being studied by the 
parliament is reported to provide the 
most generous terms to oil men than 
that of any other foreign country, and 
compares generally with practice in the 
U.S., Max Ball reported, adding that he 
essentially had written the bill. 


B of M Describes California 
Oil Recovery Methods 


The recovery of oil in certain areas 
of California by secondary methods can 


*be accomplished with economic suc- 


cess, according to a Bureau of Mines 
report. 

Both existing pressure - maintenance 
and experimental water-flooding proj- 
ects, together with laboratory investi- 
gations, conclusively show that stimula- 
tive procedures are economically sound 
Mm some sections of that state, the Bu- 
reau has found. 

The material published in part of a 
two-part report titled, “Recovery of Oil 
in California by Secondary Methods,” 
and describes gas-injection and water- 
injection investigations made in the Los 
Angeles Basin and Coastal oil fields by 
Bureau personnel during 1950 in co- 
operation with the oil industry. Part 1, 
which will be released shortly, deals 
with secondary recovery methods in the 
San Joaquin Valley oil fields. 

The report describes the first investi- 
gations of secondary recovery methods 
‘ver made by the Bureau in California. 

th parts of the report, which was 
writte, by A. G. Loomis and D. C. 


Crowell, petroleum engineers, and A. N. 
Fried, chemical engineer, compare the 
characteristics of California reservoirs 
with those of Mid-Continent and eastern 
fields, and discuss the problems asso- 
ciated with repressuring and water 
flooding. It points out economic value 
of secondary recovery by gas injection. 

A free copy of Report of Investiga- 
tions 4887, “Recovery of Oil in Calif- 
ornia by Secondary Methods—Part 2,” 
can be obtained from the Bureau of 
Mines, Publication Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 13, 
Pennsylvania. 


Building Contract Awarded 


The American Association of Petro- 
leum Geologists announces the award- 
ing of contract for construction of a 
headquarters office building in Tulsa, 
Oklahoma, at 15th Street and Boulder 
Avenue, about 10 blocks south of the 
main business district of the city. 

Association business offices will be on 
the main floor. The building is designed 
for another floor, and there is also room 
for expansion on the lot. 


The AAPG was founded in Tulsa in 


‘February, 1917, and the first published 


list showed 94 members, most of whom 
resided in Oklahoma, Texas, and Kan- 
sas. Present membership is over 9,000, 
with members located throughout the 
world. 


Water Flood Project Planned 


Carter Oil Company has announced 
plans to institute a pilot water flood to 
evaluate the secondary recovery possi- 
bilities of a 2900-acre block in the old 
Hogshooter stripper pool of Washington 
County, Oklahoma. At one time wells in 
the field, developed first from 1906 to 
1913, produced in excess of 200 bbl 
daily but production has declined until 
at present total production from the 
field is less than 100 bbl daily from 
more than 100 wells. 
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Virginia; Mrs. Robert L. Dabney, Robert L. Dabney, assistant gen- 
eral manager of Houston Pipe Line Company; Mrs. Carter Low- 
ance, and Carter Lowance, secretary to Governor Battle. Mid- 
Continent Supply Company was breakfast host for five mornings. 


Texas Oil Flow Sets 
New Record This Month 


September crude allowables are set- 
ting a new record in Texas, with a boost 
of 261,201 bbl daily over the August 
permitted output. Texas Railroad Com- 
mission set the September allowable 
flow at 3,225,415 bbl. Increase is being 
accomplished by raising the number ol 
producing days from 20 to 22. 

Main reasons given for the increase 
were decline in crude oil stocks and 
forecasts of higher demand this winter 
for heating oils. The U. S. Bureau of 
Mines reports on U. S. stocks showed 
total crude oil stocks declined slightly 


- more than 11,000,000 bbl in the six 


weeks prior to August 9, in spite of a 
sharp increase in Texas production last 
month. Most of the. purchasing com- 
panies appearing before the Commission 
urged higher Texas output this month. 


Survey of Oil Fields Out 


Results of secondary oil recovery ex- 
periments in seven oil fields in the San 
Joaquin Valley of California are de- 
scribed in a Bureau of Mines report re- 
leased by Secretary Oscar L. Chapman. 

Part 1 of a two-part study, the report 
describes the Bureau’s survey in the 
following oil fields: Rio Bravo, Elk 
Hills, Kettheman North Dome, North 
Coles Levee, South Coles Levee, North 
Belridge and Canal. Part 2 of the re- 
port, covering investigations of eight 
fields in the Los Angeles Basin and 
Coastal oil fields was published in May 
1952. Writers of the report are A. G. 
Loomis and D. C. Crowell, petroleum 
engineers and A. N. Fried, chemical en- 
gineer. 

A free copy of Report of Investiga- 
tions 4886, “Recovery of Oil in Cali- 
fornia by Secondary Methods—Part 1” 
may be obtained from the Bureau of 
Mines, Publications Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 13. 
Pennsylvania. 
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North Dakota Has 40 Wells 
Since First Test in 1922 


North Dakota had 40 producing oil 
wells and 60 dry holes since the first 
test well was drilled in 1922 with com- 
pletion of 6 successful wells and 3 dry 
holes recently. The search for oil goes 
on despite the succession of wildcat 
failures outside of the Nesson anticline 
and in its three fields. Eighteen of the 
60 dry holes were drilled this year so 
far. Assuming that one dry hole proves 
160 acres non-productive, the 60 dry 
holes condemns only 9600 acres of 
North Dakota’s 44,836,480. 

During the month of July, North Da- 
kota produced 113,081 bbl of crude, 
Amerada Petroleum Corporation and 
H. L. Hunt produced 113,081 bbl to- 
gether. This compared with 84,000 bbl 
produced in June. Dr. Wilson M. Laird, 
state geologist, said that under the 
North Dakota Industrial Commission’s 
ruling the wells could have produced 
more than 200,000 bbl a day, if they 
had had pipe line outlet under the 200 
bbl a day allowable. He added that some 
wells reported did not produce for a 
full 30 days. 


Downing Acquires Interest 
In.Johnn Drilling Company 


Hugh B. Downing has resigned his 
post as secretary-treasurer, Iverson Sup- 
ply Company, Tulsa, Oklahoma, and 
has moved to Fort Worth where he has 
acquired an interest in the Johnn Drill- 
ing Company with main offices in the 
Electric Building, Fort Worth, Texas. 

Before his association with Iverson 
Supply Company, Downing was con- 
nected with Oil Well Supply Company 
and Continental Supply Company. He 
isa graduate of the University of Ari- 
zona, 

Johnn Drilling Company operates 
rotary rigs in West Texas and New 
Mexico. Officers of the company are: 





Hugh B. Downing 


Johney Cockburn, president; Hugh B. 
Wning, secretary-treasurer; Vernon 
E. Blain, vice president and drilling 
superintendent; E. E. Ray, director and 
tool pusher; O. G. Cheek, director and 
tool pusher, and J. W. Arnold, assistant 
‘cretarv and treasurer. 
wning purchased an interest in this 
‘ompany from the estate of Ed Peters 
who wa. formerly vice president of 
Johnn D:illing Company. 
















































—Photo by C. W. Flood 


General Petroleum’s extension well in North Cole Creek, Powder River Basin, Wyoming. 
A number of articles in this issue cover operations here. 


More Than 300 Exhibits Set 
Permian Basin Oil Show 


More than 300 exhibitors representing 
more than 600 manufacturers and serv- 
ice firms are expected at the second 
Permian Basin Oil Show to be held in 
Odessa, Texas, October 16 and 19. All 
indoor and outside space already has 
been reserved including that provided 
by a new 80 by 150 ft steel and concrete 
exhibit building. One of the biggest Oil 
Progress Week parades in the nation 
will launch the show. 


Kilgore Well to Be Noted 


East Texas will hold a:3-day oil cele- 
bration October 14-16, as a part of Oil 
Progress Week, in Kilgore, Texas. The 
celebration will be titled “Jube-Oil-Lee,” 
a name suggested by J. M. Foster, Sun 
Oil employee. Feature of the event will 
be dedication of the L. D. Crim discov- 
ery well in the Kilgore area. General 
events will include barbecue, oil field 
bus tours, oil exhibits, fireworks and 
various contests. 
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Oil Survey Favorable 
Kenya Government Reports 


The Government of Kenya has invited 
applications for oil and gas concessions 
in its northeastern Wajir-Mandera dis- 
trict. 


This action of the British African 
territory was announced by the Mutua! 
Security Agency, which aided the Brit- 
ish and Kenya Governments in a geo- 
logical survey of the Kenya district. The 
two-year survey was made by F. M. 
Ayers, senior geologist of the Depart- 
ment of Interior’s Geological Survey and 
its dollar costs were paid from Marshall 
Plan funds by MSA’s predecessor, the 
Economic Cooperation Administration. 


Ayers’ report, which is available for 
public inspection at Geological Survey 
offices in Washington, states that al- 
though no seepages of oil or gas are 
known in the area mapped, it appears to 
hold reasonably good petroleum pros- 
pects. The report advises test drilling 
and geophysical work along with more 
detailed mapping of the surface geology. 
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Sun Oil Builds New 
Production Laboratory 


Sun Oil Company has added new 
quarters for scientific services here, a 
feature of the company’s celebration of 
its 50th anniversary in the Southwest. 

A large, modernized two-story build- 
ing houses the new production labora- 
tory, which, with 21,000 sq ft of space 
available, is five times as large as the 
total of the various former laboratories 
that are now housed under one roof. 

This laboratory has a dual function. 
First, it acts as a service lab by render- 
ing assistance on problems arising in 
drilling and_ production operations, 
evaluating results obtained and _ by 
recommending changes in operations. 








FOR STABILIZING OR REAMING — 
SECURITY REAMERS LEAD THE FIELD 





Second, it serves as a center for re- 
search on the development of new prod- 
ucts, instruments, and methods for im- 
proving drilling and production opera- 
tions. 


Saudi Arabian Output 


Crude oil production in Saudi Arabia 
during July totaled 26,367,901 bbl, an 
average of 850,577 bbl daily according 
to the Arabian American Oil Company. 
This compared with 26,970,941 bbl in 
June, or an average of 899,031 bbl per 
day. 

Crude oil production for the first 
seven months of this year amounted to 
182,631,923 bbl, an average of 857,427 
bbl daily. 






















Three barrel-shaped cut- 
ters contact over one- 
third wall circumference 
— acting as cutters and 
as large roller bearings. 
Unexcelled for reaming, 
directional drilling, 
minimizing keyseating, 
stabilizing, etc. 
















Lae) : 
CK 
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To obtain more information on products advertised see page E-51 


A Security Reamer-Stabilizer in your drill string 
is your greatest assurance of a clean, straight, 
full-gauge hole. 


Security’s 22 years of successful laboratory re- 
search and development, combined with practical 
field engineering and experience, has gained for 
Security Reamers their leading position in ream- 
ing and stabilizing. 


Whether it’s reamers, rock bits, hole openers or 
casing scrapers — Security products are geared to 
the stepped-up requirements of today’s inten- 
sified drilling efforts, and are being used by 
operators throughout the world. 


DRESSER OPERATIONS, INC. 
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Lion Oil Establishes 
New Operating Division 


The formation of a new operaiing di. 
vision of Lion Oil Company, to be known 
as the production and exploration dj. 
vision, has been announced by T. M. 
Martin, president. The functions of this 
new department will be to acquire, 
process, and develop oil and gas leases 
by combining the activities of tlie land, 
geological, and production departments, 
previously operated separately. 

The headquarters of this new division 
and its staff will be at the company’s 
home office in El Dorado, Arkansas, 
where John E. Howell, vice president, 
will direct the division as its general 
manager. Frank Richardson will act as 
Howell’s assistant, with the title of as. 
sistant general manager of the division; 
and the staff will be composed of R. T. 
Elizey, as manager of land; E. D. Kling. 
er, as chief geologist; and F. E. Steele, 
as general superintendent of production. 

The operating area of the company’s 
new division will be divided into four re. 
gions, each of which will be headed by 
a regional manager. The Rocky Moun- 
tain region, consisting of Rocky Moun- 
tain and Williston Basin areas, will be 
at Denver, Colorado, under the manage- 
ment of C. L. McArthur. The Southwest- 
ern region, consisting of New Mexico, 
North-Central Texas, Panhandle and 
West Texas areas, will have offices at 
Midland, Texas, under the management 
of F. H. McGuigan. The central region, 
consisting of Oklahoma, Kansas, and 
Nebraska, will have its headquarters at 
Wichita, Kansas, with R. I. Williams as 
regional manager. Headquarters for the 
southern region, comprised of Arkansas, 
Louisiana, Mississippi, Alabama, and 
Gulf Coast and East Texas areas of 
Texas, will be at Shreveport, Louisiana, 
under Bert. E. Gamble as manager. 


Steel Strike Effects Are 
Still Felt in Oil Industry 


Cuts in production of oil-country 
tubular goods because of the steel strike 
has set back the government’s goal for 
1952 by about 9000 units, according to 
J. Ed Warren, Deputy Petroleum Ad- 
ministrator. 

In North Dakota the state industrial 
commission has temporarily eased 4 
regulation to allow the use of less tubing 
in completing oil wells. The commission 
amended the regulation to provide 4 
minimum of 500 ft of tubing to be used, 
effective until April, 1953. This com- 
pares with the present practice of run- 
ning tubing 8300 to 8500 ft. 

Canadian drillers report that effects 
of the strike will be felt for two or three 
months, as it will take steel production 
that long to build back up to normal, 
and to reach western Canada. During 
one week last month, 90 rigs of 250 were 
idle due to lack of steel. Oil drilling 
contractors have been buying steel pipe 
from Japan, France, Germany. The 
Netherlands, and Belgium. ; 

Texas Railroad Commission listed 269 
requests to drill in the week ended July 
26, 67 down from week before. For the 
year the figure is 12,076, off 1338. 







































YOU CAN COMPLETELY OVERHAUL 





M AW-K-M VALVE 
eee” =—-RIGHT ON 
Peay SS = THE TREE 


a: Aa | IN ONE HOUR! 





at > a - »ai : ay 5 Removing bonnet, gate and 
‘ ——s : segment 


of Bleeding pressure out of 
na, 1&2 valve (top) and out of pack- 
ing gland (above) 


10 Replacing stem, bonnet and 


bonnet seal ring Replacing clamp ring and the 


a ; 3 Installing new gate and . 1] job is done. Elapsed time 
a oe Ny ~ ‘ , segment one hour 


8 Installing new seats 


: 7 Removing worn seats 
ed, 


production if it cannot be repaired 
or replaced in the shortest possible 
time. 

Long run performance is far more 
important than first cost. When you 
buy, specify W-K-M—and you will be 


ion ®The above photographs illustrate 
al, Ul how simple it is to overhaul a W-K-M 
ng hl Vaive on the tree. When overhauled 
as shown, the valve becomes as } : 
good as new, ready for many more sure of satisfactory operation for the 


years of efficient trouble-free service. life of your tree. 


There is no need to go into great 
269 ; detail to point out the advantages WK: — 
uly aed he and economies of on-the-spot repair 
ibe : " -it is self evident that even the least 
* valve on a tree can raise hob with Ws. 


W-K-M COMPANY e P. O. BOX 2117 e HOUSTON 1, TEXAS 


727 W. Seventh Street, Los Angeles, Calif. @ Export Office, 30 Rockefeller Plaza, New York, N. Y. 








News 


Construction Resumed on 
Seamless Mill Pipe 


Colorado Fuel and Iron Corporation 
has announced that construction work 
has been resumed on its new seamless 
pipe mill being built at its Pueblo, Colo- 
rado plant. Construction of the pipe mill 
was suspended during the steel strike. 

The company still anticipates that 
this mill may be completed in the first 
half of 1953. The mill will have an an- 
ual capacity of approximately 150,000 
tons of finished pipe and tubing when 
rolling an average range of sizes. Seam- 
less pipe to be produced at this new mill 
will supply primarily the oil and gas 
industry in the western and southwest- 
ern states. 

















When You 


JENSEN UNITS | 


When you ride through the fields and 
see Jensen Units at work you can bet 
your bottom dollar there’s a smart pro- 
duction superintendent around. For 
here is a man lifting oil with less 
trouble and less cost. 


Ever since Jensen started making 
pumping equipment over 33 years ago, 
they have always worked hand-in-hand 
with the oil man. They worked out 
their problems together. The reputation 
enjoyed by Jensen Units today is the 
result of this fellowship and coopera- 
tion. 


Before you equip your next well, see 
your nearest Jensen Dealer, or write us 
for facts and figures. 


JENSEN 


BROTHERS MFG. CO., Inc. 
Coffeyville, Kansas, U. S. A. 


50 CHURCH STREET 
NEW YORK CITY 


Export Office: 
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Speakers and Officials at the August meeting of Los Angeles Chapter 





of Nomads were: Bill Sargent of Sargent Engineering Corporation, chairman 
of entertainment committee; Alex Gaal, vice president of Earle M. Jorgen- 
sen Company, speaker; Bill Wilson of Web Wilson Oil Tools, chapter presi- 
dent; Bill John, manager of the Los Angeles Rams. 


Atlantic Wants to Try New 
Secondary Recovery Method 


The Atlantic Refining Company has 
asked the Texas Railroad Commission 
for permission to try a new method of 
secondary recovery in the Spraberry 
sand zone of the Driver field, Glasscock 
and Midland counties. New method calls 
for :njection of water into the Spraberry 
in imbition displacement test through 
three wells, to saturate an area of about 
one mile around each well. Atlantic 
claimed that conventional water injec- 
tion would create channeling. 


Kuwait Field Output Up 


At the end of the first six months this 
year, the Burgan field in the Persian 
Gulf Sheikhdom of Kuwait had pro- 
duced 18,200,000 tons, (approximately 
127,400,000 bbl) of crude oil, a 66.9 
per cent increase of the first six months 
of 1951. The Burgan field concession is 
owned by Gulf Oil Corporation and 
Anglo-Iranian Oil. June output totaled 
3,100,000 tons (21,700,000 bbl), com- 
pared with 2,100,000 tons (14,700,000 
bbl) for June of 1951. 


Delhi Field Unitized 


Louisiana’s largest conservation proj- 
ect in its oil history was begun recently 
when operators in the Delhi field, 
Franklin Parish, signed an operating 
agreement for unitization. Operators are 
Gulf Refining, Murphy Corporation, and 
Sun Oil Company, with Murphy and 
Sun the largest operators. 


SACROC Unitization Plan 


The Scurry Area Canyon Reef Opera- 
tors Committee has completed plans to 
unitize 1229 oil wells on more than 47,- 
000 acres in Scurry County, Texas. The 
Kelley-Snyder and Diamond “M” fields 
were discovered late in 1948 and are 
virtually completely drilled up on the 
spacing pattern at the present time. One 
of the main factors that makes unitiza- 
tion under pressure maintenance desir- 
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able is that bottom hole pressure has 
dropped from 3122 lb in 1948 to 1675 lb 
at the present time. In the meantime the 
gas-oil ratio has increased from 870 
cu ft of gas per barrel to 1163 cu ft per 
barrel indicating a real need for con- 
servation measures at this time. Some 
108,597 bbl per day were produced at 
the peak point in 1950 but proration 
under maximum efficiency rate of pro- 
duction, now set at 100 bbl per day, has 
seen this drop to about 80,000 bbl per 
day. Engineers estimate the present pro- 
duction methods will recover less than 
one-half billion barrels of oil but that’ 
two and one-half times this amount, or 
more than one billion barrels of oil, can 
be produced during the next 40 years 
for benefit of royalty interests and les- 
sees alike under the proposed plan. 

















Continuous Well Logging 
w 
Experienced Geologists In 
On-Location Laboratory Units 
wv 
Currently Operating in Texas, New Mex- 
ico, Rocky Mountain States, Williston 
Basin, Mid-Continent, Foreign 
vw 
Call or Wire Collect for Nearest Field 


Representative 


Geological 
Well Service Company 
Geo-Service Company 
White Building, Abilene, Texas 
Telephone 28996, 29934, 28355, 26185 


Brochure and References on Request 
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There's 
Unsurpasse 
Hole-Making 
Capacity 
Dap | in this 
a Rotary Chain 


used Rotary Chains in the field. 





LINK-BELT API Rotary Chain 


Link-Belt API Chain (SS Type) is the strongest 
and most dependable chain made for rotary service. 
It has proved its unsurpassed ability to give long, 


trouble-free service on rigs the world over. 


Shot peened rollers, uniform heat treatment and 
precision tolerance throughout are three of the im- 
portant factors which make Link-Belt API Chain the 
most durable chain that money can buy. Be sure to 
specify Link-Belt the next time you order rotary chain. 


You'll find it in supply stores everywhere. 





LINK-BELT COMPANY: Indianapolis 6, Dallas 1, Houston 1, Los Angeles 33, Kansas City 8, Mo., New York 7, Toronto 8. 
Distributors in all fields. 12,970 
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News 





San Juan Oil Organizes 
New Consulting Firm 


The San Juan Oil Company of Dallas, 
Texas, which manages and operates 
some 550 oil wells for five corporations, 
has enlarged its activities by organizing 
a new petroleum consulting firm. ‘ 

With a staff of 12 professionally 
trained men, the new technical firm. 
Bradley, Crichton and Associates, will 
be one of the largest in its specialized 
field. Beginning immediately, Bradley. 
Crichton, and Associates offer their serv- 
ices to the industry in all phases of con- 
sultation and evaluation. Offices are at 
903 Employers Insurance Building, 
Dallas. ’ 

The consulting staff. will be under 
the immediate supervision of John A. 
(Jack) Crichton, former vice president 
and director of De Golyer and Mac- 
Naughton, and prior to that, geologist 
and engineer with Union Producing 
Company. 


Shell’s Montana Offices 
Are Officially Opened 


New and enlarged offices in Billings, 
Montana, from which Shell Oil Com- 
pany will direct its widening search for 
oil in that state were shown to leading 
citizens of this area recently. The new 
headquarters of Shell’s Billings district 
office is on the fourth floor of the Hart- 
Albin Building and allows the company 
to combine several offices previously 
maintained in different locations in the 
city. S. F. Bowlby, vice president, 


pointed out that the Billings office was 
only opened in early 1950; however, the 
expansion of operations that followed 
Shell’s discovery of the first producing 
well in the Montana portion of the Wil- 
liston Basin at Richey on July 13, 1951. 
soon necessitated the acquisition of the 
new offices. 

Bowlby welcomed visitors to the open 
house, along with division manager J. E. 
Clark from Casper, Wyoming, district 
geologist T. R. Barnes, and district 
landman H. M. Walley. who are in 
charge of Shell’s operations in Billings. 

Bowlby revealed Shell, in the last 10 
years, has spent more than $40,000,000 
for its search for oil in the Rockies 
and Dakotas, and is now increasing its 
expenditures in this region to upwards 
of $15,000,000 annually. 

“Thus far, we have taken less than 
100,000 barrels of oil from this vast area 
in return for our investment,” Bowlby 
stated. “We believe, however, the quan- 
tity of oil produced in this area in years 
to come will compensate us for our 
willingness now to channel millions of 
dollars into the quest for new petroleum 
reserves.” 

At the present time, Shell has 65 em- 
ployees working in the 7500 sq ft of 
space in the new offices, in addition to 
the substantial number of personnel as- 
signed in the field under the jurisdiction 
of Barnes. Shell now has eight drilling 
rigs operating in the Rockies, six of 
which are in Montana. Of the eight wells 
being drilled, five are development wells 
and the remaining three, wildcats. 








Headquarters Announced 
For 1953 AAPG Meet 


The New Statler Hotel, Los Ang. \es. 
has been chosen as headquarters fo: the 
1953 annual regional meeting of the 
Pacific Coast Section, Society of Exo. 
ration Geophysicists on October 30 ind 
21, it was announced by Wallac: I. 
Matjasic, of Honolulu Oil Corpora ion. 
president of the section and chai: nan 
of arrangements for the SEG. As i» the 
past, this will be a joint meeting «' the 
Pacific Coast sections of The American 
Association of Petroleum Geolovists, 
Society of Economic Paleontolozists 
and Mineralogists, and Society of Ex. 
ploration Geophysicists. 

President of the Pacific Coast section 
of AAPG is Homer J. Steiny. of Tide 
Water Associated Oil Company. Los 
Angeles, and W. Thomas Rothwell, of 
Richfield Oil, is president of the SEPM 
section. T. H. Braun, of Superior Oil. 
Pasadena, and Southern district vice 
president of the SEG Pacific section, is 
in charge of the technical program fo 
geophysics. 


Delhi Opens Montana Office 


Delhi Oil Corporation of Dallas. 
Texas, has opened offices in the Gen- 
eral Custer Hotel in Billings, Montana. 
Delhi landman in the Williston Basin is 
Bill Carey. Other Delhi personne! in- 
clude: Harrell Budd. geologist; A. J. 
Newton, party chief of company geophy- 
sical crews. and Don Lohrentz, seismol- 
ogist. 











INSTALL 


Field representatives: 








Pulling too often - - - - 


Costly pump repairs - 
Lost production - - 


~ Martin Plungers 
~ Martin Cages 


Hundreds of Operators have checked 
and double checked on that. 


Designed for the job. 
They do the job. 


Sold thru your supply company. 


E. W. Brockman, Tel. 7-7477, Tulsa 

Don C. Davis, Tel. Wilson 8055, Fort Worth 
Tom Hulett, Tel. 3-4545, El Dorado, Ark. 
L. K. Martin, Tel. 2-5317, Corpus Christi 
J. L. Davis, Tel. MOhawk 4891, Houston 


JOHN N. MARTIN 
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Cut those “Wildcat’’ drilling costs! 
In these days of high-climbing drilling costs, 


it’s more important than ever to know that you 


save when you log as you drill—with Geolograph! 


GEOLOGRAPH 


MECHANICAL WELL LOGGING SERVICE 
P.O. Box 1291+ Oklahoma City 1 





a New Mex.—tiberal, Kan.—Oklichomea City, Okliahoms 
jene, Houston, Odessa, Lubbock and Wichita Falls, Texas 
Bakersfield, Cal.—-Shreveport and Baton Rouge, la. 
Casper, Wyo.—Glendive, Mont.—Sterling, Cole. 
Calgary and Edmonton, Alberta, Canada 
Regina, Saskatchewan, Canada 
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For Rod MANUFACTURER 
or Tubing 
Pumps 9 W. Brady St., Tulsa, Okla. Tel. 4-9415 
B-132 To obtain more informatien on products advertised see page E-51 
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@ No other member of the turtle 
family (in fact no other living 
creature) can match the 

life expectancy of the species 
inhabiting the waters of the 
Galapagos Islands. Average life: 
300 to 400 years. 


In the field of bearings, too, looks can be misleading. Don’t 


? 


buy them on the principle that “look-alikes” must neces- 


sarily “‘last-alike.”’ 


Safer way is to look for the name AETNA on the bearings 
you buy for replacement in the equipment you use—to 
specify AETNAS when blueprinting a brighter future for 
the equipment you make. Indicative of their quality and 
lasting serviceability is the fact that 80% of our business 
comes from firms we have served for 20 or more of our 
36 years. 


Standard and Special Ball AETNA BALL AND ROLLER BEARING COMPANY 


Thrust Bearings e Angular 
Contact Ball Bearings © Special 
Roller Bearings ¢ Ball Retainers 
e Hardened and Ground 
Washers « Sleeves ¢ Bushings 


4600 Schubert Avenue ° Chicago 39, Illinois 
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What's 





Doing in Drilling 





First Oil Brought in 
In Texas Gas Field 


The Texas Company announced the 
first oil discovery well in the Finfrock 
field, Harris County, Texas, upon the 
completion of the H. D. Taylor No. 1, 
three miles southeast of Katy, as a pro- 
ducer. Flowing through perforations at 
6874-6877 ft, the well was gaged on an 
1l-hr test as having the rate of 105 bbl 
daily through a 10/64-in. choke. The 
gas-oil ratio was reported 540 to one. 

The Taylor No. 1 is producing from 
the Yegua, the same sand from which 
‘two gas wells in Finfrock field are pro- 
ducing. They are approximately half 
mile southwest of the new well. Nearest 
oil production is in Fulshear field, Fort 
Bend County, about one and half miles 
southwest of the Taylor No. 1. 


Alberta Gas Area Extended 


Canadian Fina Oil, Ltd., Royalite Oil 
Company, Ltd., and associates have in- 
dicated a 314-mile westward extension 
to the Gordondale gas discovery in the 
Peace River gas export area of north- 
western Alberta. Gordondale No. 3 well 
found gas rated at 2,500,000 cu ft daily 
on a test of 2470 to 2485 ft and 2.500,000 
at 2483 to 2490 ft. 


Elk City Field Given 
Southeast Extension 


E. Constantin, Jr., of Dallas, Texas, 
has a good well at the No. 2 Lester in 
Washita County, Oklahoma, a step-out 
north of the southeast extension of the 
Greater Elk City field. The well is 
northeast of big condensate production. 
On a 1-hr drillstem test, of sandy zone at 
9928 to 10,000 ft, with the well kicking 
out the 1800-ft water blanket immedi- 
ately, 40-deg gravity oil flowed at the 
rate of 50 bbl an hour. Gas was esti- 
mated at 1,500,000 cu ft daily. 


Kansas Pool Extended 


Cities Service Oil Company (Dela- 
ware) extended the Southeast Benson 
pool of Pawnee County, Kansas, to the 
southwest with the completion of its 
Becker B No. 4 for 3000 bbl of oil and 
no water daily. The well is flowing from 
Lansing-Kansas City, which was topped 
at 3579 ft. 


Shell Gets Good Well 
In Ely City Oil Field 

Shell Oil Company has a new well 
in the Beckham County, Oklahoma, sec- 
tor of the Elk City field. It is the com- 
pany’s No. 2 Hutton “B” which flowed 
553 bbl of 47.7 gravity oil in 24 hr 
through a 22/64-in. choke from perfora- 
tions between 9972-96 ft. Gas-oil ratio 
was 1550 to 1. On drillstem test of per- 
forations between 10,057-72 ft, with one- 
half inch top and bottom chokes, the 
well flowed 1146 bbl of 45.3 oil in 22 hr. 
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Shell Completes Prolific 


Williston Basin Well 


Shell Oil Company has completed 
what may prove to be the largest pro- 
ducer in the three-state Williston Basin. 


It is the company’s No. 42-24E Beery in : 


the Richey field of McCone County, 
Montana. The well flowed at the rate of 
5300 bbl daily on basis of a 5-hr open 
flow, from perforated zone at 7150-75 ft. 
Formation was washed with 1000 gal of 
acid. Oil tested 38 deg gravity. 


Sinclair May Extend 
Golden Trend Area 


Sinclair Oil and Gas Corporation has 
announced that its No. 1 Community 
Willie Smith, McClain County, Okla- 
homa, may extend the Golden Trend 
area to the northeast to meet the North- 
east Bradley field near the Grady 
County line. On a drillstem test lasting 
11% hr, the well gas gaged 1,030,000 cu 
ft a day, recovery was 360 ft of 50.6 
gravity condensate with 1000 ft of mud 
and water, cut with condensate. The well 
is scheduled for a depth of 12,500 ft. 


Phillips’ Well Complete 


Phillips Petroleum Company has an- 
nounced that its No. 1 Creel in Stephens 
County, Oklahoma, flowed 77 bbl of 36.1 
gravity oil in 2 hr through a 14-in. choke 
from perforations in the Humphries 
sand between 6892-6947 ft. In the lower 
Sims sand perforations between 6964- 
7002 ft, plugged back depth was 8462 ft. 


Two Wyoming Wells 
Completed by Sinclair 


Two new wells have been competed 
in Wyoming by Sinclair Oil and Gas 
Company. In Fremont County, the No, 
10 Happy Springs flowed 1536 bbl of 37 
gravity oil in 24 hr. The flow came from 
4488 to 4543 ft in the Dakota sand. In 
Natrona County, the company brought 
in its No. 7 East Salt Creek Unit A 
from a depth of 6004 to 6051 ft in the 
Dakota sand. It gave a 24-hr flow of 439 
bbl of 33 gravity oil. Tests at 4992 to 
5024 ft brought 225 bbl of 36 gravity oil 
from the Wall Creek sand. The well, 
sixth producer in the field, will be com- 
pleted dually from both depths. 


West Texas Field Extended 


Gulf Oil Corporation has extended 
the Triple N (Ellenburger) field of An- 
drews County, West Texas with com- 
pletion of its No. 1-000 University for a 
daily flow of 986.41 bbl of 48 gravity oil, 
no water, with gas-oil ratio of 524-1. Pro- 
duction is through a 4-in. tubing choke 
and perforations are between 12,470- 
12,570 ft, after acidizing with 1000 gal. 
Flowing tubing pressure was 1200 lb. 


Canada Gets Big Gas Well 


A potential of 14,000,000 cu ft of gas 
daily has been given Canadian Delhi 
Oils, Ltd., at its Minnehik No. 1 well 30 
miles west of Alberta’s Pigeon Lake 
area. The well is a Madison formation 
wet gas discovery. 


Preventing Unauthorized Parking on Lease 
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Bars of 2'-in. pipe close roadway across cattle-guard. 


Although the cattle-guard effectively 
restricts live stock, it does not prevent 
unauthorized entry on a lease, with con- 
sequent hazard -to the oil company’s 
equipment. 

One company uses two bars, of 24-in. 
pipe, to close the roadway across the 
cattle-guard, fitting short flat steel ends 
to the pipe with slots to receive a pad- 
lock. Keys permit the landowner and 







lease workers to enter at will. 

The pipe bars are carried on short sec- 
tions of 4-in. pipe which, in turn, are 
carried between collars welded to the 
314-in. uprights at the ends of the open 
guard. 

The bars, when released from the pad- 
lock, may be swung clear of the drive 
area; but, being retained between col- 
lars, cannot be carried away or mislaid. 
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Cemented without a hitch 
despite high heat and 
pressures, Caldwell Sug- 
ars #1 in Southern Lou- 
isiana is a good producer. 
800 sacks of Unafio were 
used to cement 51” cas- 
ing in 8%” hole. 44” 
flush-joint liner was ce- 
mented in under-reamed 
(8'2”) hole using 16- 
pound Unafio slurry. 









































but UNAFLO* sure did a good job” 


says Area Superintendent Bob Bennett, of F. A. Callery, Inc., Houston, Tex. 


THAT 14,014’ WELL hit 230° Fahrenheit . . . pressure 
over 6100 p.s.i. But after a casing and liner job with 
Unaflo Oil-Well Cement, the formation would not 
break down under 6000 p.s.i. pump pressure prelimi- 
nary to a squeeze. That’s one reason why Superin- 
tendent Bennett is sold on Unafio. 

He’s speaking from experience when he says: ‘“‘Una- 
flo’s uniform performance can be relied on to keep 
you out of serious trouble . . . I always insist on 
Unaflo where a retarded cement is applicable.” 

Why not get this reliable 3-way protection on your 
next job: 


1. EASY PUMPING — Unaflo’s high initial fluidity 


*‘UNAFLO” is the registered trade mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company 


WACO ¢ KANSAS CITY « BIRMINGHAM CHICAGO « NEW YORK « Export Distributor: United States Steel Export Co. , New York 


makes pumping easier right from the start. 


2. SUSTAINED FLUIDITY — Unaflo stays fluid and 
pumpable throughout the retardation period. There’s 
ample time, even in emergencies, to get the cement 
in place. 


3. HARDENS NORMALLY— Unafio, after its retarded 
period, makes a strong, tight seal — resistant to 
sulfate waters. 


SEND FOR FREE BULLETIN — gives latest authoritative 
tables of Unaflo performance. Write: Universal Atlas 
Cement Company (United States Steel Corporation 
Subsidiary), 100 Park Avenue, New York 17, N. Y. 


{ 








Universal Atlas Cement Company 











PAGING 
OIL-FIELD CEMENTS OIL-WELL 
Uncflo Retarded Oil-Well Cement Atlas Portland Cemenr— Type |! CEMENT 
Resistant to Sulfate Waters Resistant to Sulfate Waters ; 
Atlas Portland Cement — Type | Atlas High-Early Cement —Type Ii! PE-U-128 


‘‘THE THEATRE GUILD ON THE AIR’’—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings— NBC Network 





To obtain more information on products advertised see page E-51 B-1 35 












Drilling 
Union Oil Gets Two 
New Wells in California 


Union Oil Company of California has 
two new wells in the Santa Clara Valley 
northwest of Los Angeles. They are Tor- 
rey 84 and Oakridge 2-10, and are pro- 
ducing from the Sespe sand. A. C. 
Rubel, vice president for exploration 
and production of Union Oil, has de- 
clared that these wells may be the “big- 
gest thing Union has had in many, many 
years.” The Torrey 84 came in flowing 
at intervals at the rate of 440 bbl of 19 
gravity crude daily from 9944 ft, but 
after being put on the pump it is ex- 
pected to do much better, Rubel re- 
ported. The thickest Sespe sands ever 
found in the state were found in the 
well. 

Oakridge 2-10, a new discovery, is 
pumping at the rate of 368 bbl of oil a 
day, from a new zone known as the 
“Tuisian” in the middle Miocene. Grav- 
ity is 23 deg. Producing interval is from 
2850 to 3300, total depth. 


Reworked Wildcat Flowing 


A reworked wildcat, owned by F. A. 
Gillespie and Sons, George W. Deck, 
and Fordee-Rhoades Oil Company, is 
producing from the second Wilcox pro- 
duction at the No. 1 Hempken in Gar- 
field County, Oklahoma. The well flowed 
9 bbl of oil per hour from the second 
Wilcox between 6165 and 6178 ft. The 
strike flowed 5,250,000 cu ft gas per day 
along with 80. bbl of distillate per 1,- 
000,000 cu ft of gas from interval be- 
tween 5455 and 5488 ft in the Mis- 
sissippi. 


Amerada Stakes New Well 
In Beaver Lodge Field 


Amerada Petroleum Corporation has 
announced that it has staked another 
test in the Beaver Lodge Madison field 
of Williams County, North Dakota. This 
company already has 26 wells in the 
field, averaging 3600 bbl of oil a day 
under heavy pipe line restrictions. New 
test is the No. 1 Johnson. Newest well is 
the No. 1 Nelson, which flowed 375 bbl 
of oil in 24 hr from a plugged back 
depth of 8430 ft. 


Amerada Well Flows 
121 Bbl of Oil Per Day 


Amerada Petroleum Company re- 
cently completed a flowing well in the 
Milroy pool of Stephens County, Okla- 
homa, its No. 1 Smith. The well flowed 
121 bbl of oil per day through a 14/64- 
in. choke, and was completed from per- 
forations at 4325-45 ft, with a plug-back 
depth of 4374 ft. Hole was bottomed at 
$432 ft, and 5'4-in. casing was set at 
4420 ft. 


Deep Rock Discovery Made 


Deep Rock Oil Company has a new 
discovery for Beaver County, Oklahoma, 
at its No. 1 Shadden-A. On a 1-hr drill- 
stem test made at 7318-32 ft, 180 ft of 
free oil from the Morrow sand, and 30 ft 
of oil and gas-cut mud were recovered. 
It is being drilled ahead below 7351 ft 
on contract to 9850 ft at this time. 
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Rotary rigs operating in oil fields of United States and Canada.* F 





Illinois Rocky Ww eonses a 
: Gulf Pacific Oklahoma Mountain Pad a. h 
Weeks Total Coast Coast Kansas Canada NewMexico _Texas = 
(July) 
DB ateu'sierace 2700 564 162 593 407 7 ' 
ee 2611 523 161 590 395 + _ a3 
Fourth... . 2521 523 158 566 339 488 133 293 
rn (August) _ a 
Se 2536 527 155 566 400 3: , 
Second........ 2535 524 155 577 404 169 130 am 
Third......... 2478 512 157 571 384 461 129 " 
«i 





* As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company. 

















Sinclair Opens 
New Gas Zone 


Sinclair Oil and Gas Company’s No. 
1 Community Smith in the North Lind- 
say field of McClain County, Oklahoma, 
is apparently opening a new gas zone in 
the field. On a drillstem test at 11,048-78 
ft, gas showed in 22 min at an estimated 
rate of 4,650,000 cu ft per day. Oil flow 
began in 43 min at the rate of 5 bbl an 
hour. When tool was pulled 950 ft of 47 
gravity oil and 50 ft of oil and gas-cut 
mud were recovered. At the present time 
the crew is drilling ahead below 11,- 
090 ft. 


Two Wells Completed 
in Kansas’ Maes Field 


The Maes field in Ellsworth County, 
Kansas, has two new oil wells of 3000 
bbl daily.. One is the No. 2 Janses, 
drilled by El Dorado Refining Company, 
which is producing from the Arbuckle, 
bottomed at 3302 ft. The other is the No. 
1-A Gray, which is drilled by Grant Oil 
Company. This well is also producing 
from the Arbuckle at 3262 ft, total 
depth. 


Montana Test Well Staked 


Union Oil Company of California 
announced that it has let a contract as 
operator for the immediate drilling of 
an 8600-ft prospect well in Daniels 
County, Montana, for the joint account 
of Los Nietos Company, Signal Oil and 
Gas Company, and Hancock Oil Com- 
pany. Location for the well, to be known 
as Union-Hancock-Signal-Otto Neubring 
No. 1, has been staked in the center of 
the northwest of the Northeast of Sec- 
tion 32, Township 35 North, Range 47 
East. This is the first test to be drilled 
by the partnership to test their exten- 
sive holdings in the Eastern Montana 
portion of the Williston Basin. Other ex- 
ploratory wells are contemplated for this 
area in the near future. 


New Producing Area 
Given Chitwood Pool 


Pure Oil Company and Kidd Williams 
Drilling have reported that their No. 1 
Thompson unit, has extended the Chit- 
wood unitized pool to the south, as well 


* as discovered a new producing zone for 


that field. The new well flowed 992 bbl 
of 39.7 gravity oil in 24 hr, using a 
24/64-in. choke. Gas gaged 3,000,000 cu 
ft a day. New sand zone is the Boat- 
wright sand, which heretofore produced 
gas-distillate in the unit field and the 
Boatwright sand in open hole at 12,361 
to 12,416 ft, the total depth. 


Cities Service Confirms 
Kansas Pool Production 


Cities Service Oil Company (Dela. 
ware) confirmed production in the 
Oscar West pool of Stafford County, 
Kansas, with the completion of its 
Smith “M” No. 1 for 2405 bbl of oil, no 
water, in 24 hours from the Kansas City 
limestone. At a total depth of 3800 ft, 
potential was established on flow 
through 3-in. choke from perforations 
at 3579 to 3596 ft after a 2000 gal acid 
treatment. The Lansing-Kansas City was 
topped at 3460 ft, Viola at 3746 ft. 


Louisiana Field Given 
New Sunray Producer 


Sunray Oil Corporation has an. 
nounced completion of the No. 1 Cy- 
prien Fontenot extension well of the 
West Branch field in Acadia Parish, 
Louisiana. The well produced at the rate 
of 13,000,000 cu ft of natural gas and 89 
bbl of gas-distillate per day. The well 
was drilled to 12,600 ft and plugged 
back to 11,210 ft and the potential was 
taken on a 314-hr test through perfora- 
tions at 11,196 to 11,206 ft through an 
8/64-in. choke. Field discovery well was 
Sunray’s No. 1 Fred Loewer, one mile 
east of the new well. 


Texas Eastern Production 
Extends Louisiana Field 


The East Haynesville field of Clai- 
borne Parish, North Louisiana, has been 
extended with completion of the gas- 
distillate well drilled by Texas Eastern 
Production Company and others. The 
well, No. 1 Burnham unit, flowed 194 
bbl of 66.5 gravity distillate with 1,446, 
000 cu ft of gas, through a 12/64-in. 
choke, of official 24-hr potential test. 
The well was completed from the Burne 
zone in a section from 10,340 to 10,394 
ft, with casing set at 10,340 ft. Tubing 
pressure on the test was 3650 lb, casing 
pressure was 3850 lb, and gas-oil ratio 
was 7457 to 1. 


Stanolind Adds New Well 
To Oklahoma's Milroy Pool 


Stanolind Oil and Gas has added a 
new well to the Milroy pool of Stephens 
County, Oklahoma, with completion of 
its No. 2 Brown-B. The well had an esti- 
mated daily potential of 250 bb! of 32 
gravity oil, and gas-oil ratio of 500-1, 
with a plug-back depth of 3770 it and 
perforations in a series from 3204 to 
3748 ft. 

Total depth was 3825 ft, with 7-in. 
casing landed at 3802 ft. 
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Globe Jet Rock 
Bits are available 







in all popular sizes 
from 8%" to 15", 
in types SS2C, S2C, 


M2C, MH2C, and 
H2C. Jet Nozzles are 
made of Tungsten 
Carbide in 
5/8”, 


9/16", 


11/16” and 
3/4” diameters. 








The versatile Globe Line of “2-Cutter” Integral Jet 
Rock Bits offer you the RIGHT BIT to dig the forma- 
lon in your well . . . that give you the ultimate in drill- 
ug eficiency and and economy ... more hole faster, 
with fewer bits! 


Globe ““2-Cutter” Jet Bits have “proved their metal” 
with substantial reductions in drilling time and overall 
“sts on both large and small power and steam rigs. 

omplete information regarding jet drilling is avail- 
ible from your nearest Globe representative . . . see 


him TODAY! 









MMCHES IN: BAKERSFIELD AND VENTURA, CALIFORNIA + CASPER, WYOMING + _DALLAS, 
N, ODESS4 AND TYLER, TEXAS © DUNCAN, OKLAHOMA + LAKE CHARLES, LOUISIANA 


GLOBE 


*2-Cutter”’ 


INTEGRAL 
JET ROCK BITS 


Le] Rod = 4 = 


Yaz S 


Ol Tools 





Main Office 
and Plant: 






LOS NIETOS, 
CALIFORNIA 











AAPG Announces Nominees 


Morgan J. Davis, president of the 
American Association of Petroleum 
Geologists, announces the report of the 
nominating committee, with the follow- 
ing candidates for executive offices of 
the Association for 1953-54: President. 
John Emery Adams, Standard Oil 
Texas, Midland, and Jesse V. Howell, 
consulting geologist, Tulsa; for vice 
president, Glenn C. Clark, Continental 
Oil, Oklahoma City, and Leslie M. 
Clark, Pacific Petroleum, Ltd., Calgary, 
Alberta, Canada; for secretary-treas- 
urer, Clarence E. Brehm, consulting geo- 
logist, Mt. Vernon, Illinois, and Elliott 
H. Powers, Southern Production Com- 
pany, Fort Worth, Texas; for editor of 
the Association’s monthly Bulletin of 
Petroleum Geology, George V. Cohee, 
United States Geological Survey, Wash- 
ington, D. C., and Armand J. Eardley, 
University of Utah, Salt Lake City. 

In making this announcement, Mr. 
Davis points out that additional nomina- 
tions may be made by written petition of 
fifty or more A.A.P.G. members re- 
ceived at Association headquarters in 
Tulsa, not later than November 15, 1952. 


Texaco Pool Opener Seen in 
Williston Basin Area 


The Texas Company has indications 
of a new oil pool in the Williston Basin 
at its NCT 4 No. 1 in Dawson County, 
Montana. The company has recovered 
2880 ft of light green 40 gravity oil in 
a drillstem test of the Ordovician forma- 
tion from between 10,004-10,100 ft. 
Ordovician formation was topped at 
9274 ft, placing the producing zone 
about 800 ft below the top of the forma- 
tion. Gas, estimated at about 58,000 cu 
ft daily, came to the surface in 20 min 
with tester open 2 hr, and 540 ft of oil- 
and-gas-cut mud were recovered, 75 per 
cent oil, plus the 2880 ft of clean green- 
ish 40 gravity oil. The well is coring 
ahead past 10,100 ft. 


Good Oil Shows Seen at 
Beaver, Oklahoma, Well 


Carter Oil Company’s No. 1 Dorman 
C in Beaver County, Oklahoma, may 
prove to be an exceptionally good well, 
according to a report from the company. 
The new well swabbed 72 bbl of oil, 
without any water, in 13 hr through 
tubing, from a plugged back depth of 
5660 ft. It flowed 290 bbl of oil in 44% 
hr through a 34-in. choke, without any 
water, after being treated with 100 gal 
of acid. 


Offshore Well Below 7400 Ft 


Drilling below 7400 ft is the No. 1 
State of Mississippi, the state’s first off- 
shore oil exploration. The venture is be- 
ing made jointly with Gulf Refining 
Company, and Melben Oil Company. 
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Exploration Activities 


Gas Flow Seen in Utah Test 


First substantial show of gas was re- 
ported in the Cities Service Oil Com- 
pany Peters Point No. 1 wildcat in Car- 
bon County, Utah. The rank Uinta 
basin test produced at the rate of 1,- 
140,000 cu ft of gas daily in a drillstem 
test in the Wasatch sandstone from 2844 
to 2900 ft. Production was through a one 
inch bottom hole choke and a one-half 
inch top choke. Operators are coring 
ahead below 2900 ft. 

Measurable quantities of gas had been 
gaged on two previous drillstem tests, 
although the volume was small. 

The wildcat is 60 miles southwest of 
Vernal and 125 miles southeast of Salt 
Lake City. Nearest oil production is 35 
miles northwest of the test. 


Production Opened in 
Third North Dakota County 


A third county has been found pro- 
ductive in North Dakota, with the new 
well, Amerada Petroleum Corporation’s 
Clifford Hanson No. 1 being the biggest 
flow to date. Latest county to be found 
oil productive is Montrail County, where 
the new Amerada well has flowed 63 


‘bbl of oil an hour during a 3-hr, 20-min 


drillstem test of the Madison limestone 
from 8118 to 8164 ft. Gas production 
has been gaged at 2,841,000 cu ft for 
four hours, highest pressure to date in 
the Madison wells. Record natural flow 
had previously been Amerada’s Dilland 
No. 1 in Beaver Lodge Madison pool. 





Oil Found in Canadian Test 


Socony-Vacuum Oil Company hes an. 
nounced that oil has been encoun!ered 
in a new wildcat in southwestern Sas. 
katchewan. The well is known as 
Socony-Western Prairie Success 3-68. 
It is about seven miles northeast of the 
recently discovered Cantuar field, which 
now has two producers, and it is about 
10 miles due east of the Fosterton field. 

‘On a one-hour drillstem test of the 
interval 3097 to 3110 ft, (Lower Cre. 
taceous), the well flowed gas io the 
surface in 19 min and pipe recovery con- 
sisted of 551 ft of 22.6 gravity oil 


New Gas Well Brought In 


A new gas well has been brought in 
60 miles southwest of New Orleans, 
Louisiana, by Phillips Petroleum Com- 
pany. It is the company’s No. 2 Contin. 
nental Fur, which had an estimated 
open flow of 39,000,000 cu ft from per- 
forations at 9372-76 ft from perforations 
at 9372-76 ft. 


_ Richfield Makes New 


Discovery in California 


Richfield Oil Corporation has a new 
wildcat well, its Denlinger No. 1 in 
Fresno County, California. The well, 
situated in the Turk Anticline area, pro- 
duced gas at an estimated rate of 9, 
356,000 cu ft daily and 54.5 gravity con- 
densate at 141 bbl daily in a formation 
test at 9243-308 ft. Nearest production is 
10 miles north in the Coalinga -field. 


Diesel tractor with bulldozer is clearing and leveling a heavily timbered area 
for new gas well drilling location south of Oakwood, Texas. 


a 


(Courtesy of Caterpillar Tractor Company) 
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Whether it’s Well Logging 
(foot-by-foot analysis of drill cuttings) 





or On-Location Core Analysis, or both, 
a call now will put us derrick-side 


when you need us! 









All services are described and illustrated in Core Lab’s 30-page Price Schedule. A copy is yours for the asking. 


CORE LABORATORIES, INC. @ in all active areas 


Dallas, Houston, Corpus Christi, Midland, Abilene, Ft. Worth, San Antonio, Tyler, Wichita Falls, Lubbock, Oklahoma City, Tulsa, 
Great Bend, Shreveport, Lafayette, New Orleans, Natchez, Bakersfield, Denver, Sterling, Worland, Williston, Bismarck, El Dorado, 
Farmington, Lovington, Calgary, Edmonton, Venezuela 
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Exploration Activities 





First Mesa Verda Flow 
Hit in Wyoming County 
Stanolind Oil and Gas Company’s No. 
1 Unit in Sweetwater County, Wyoming. 
has given the Green River Basin its first 
production from the Mesa Verde forma- 
tion. Stanolind recovered 1400 ft of free 
oil and 400 ft of water in a 2-hr test of 
the Mesa Verde sand at 6532-54-ft. 


Tide Water Well Completed 


Tide Water Associated is completing 
its No. 1 H. T. Monteith in Lea County. 
New Mexico, two miles north of the Lov- 
ington field. The well was given a pre- 
liminary gage of 148 bbl in 3 hr through 
\4-in. choke following acid treatment 
through perforations at 11,256-80 ft. 
Tubing pressure was 630 Ib. 


Canadian Test Well Set 


Cities Service Oil Company (Dela- 
ware) has announced location of a 
Canadian test well, Lubican River No. 
1, in the province of Alberta. The loca- 
tion is approximately 75 miles east of 
the town of Peace River and 175 miles 
northwest of Edmonton on a company 
exploratory reservation comprising 99,- 
840 acres. Principal objectives are Cre- 
taceous sandstones and Mississippian 
and Devonian limestones. Operators ex- 
pect to drill to Granite at 5500 ft. 


Kentucky Oil Pool Open 


C. B. Mansfield has completed his No. 
1 R. L. Latta in Henderson County, 
Kentucky, to open the Midway West 
pool. The well was completed in the Mc- 
Closky limestone at 2568-74 ft. Plug 
back total depth is 2574 ft. Initial pro- 
duction was 75 bbl of oil and 30 bbl of 
water in 24 hr. 


Gas-Distillate Discovery 


An oil producing well has been 
brought in about one mile from a gas- 
distillate discovery in Hidalgo County. 
Texas, by Houston Oil Company of 
Texas and American Republics Corpora- 
‘tion jointly. The companies’ Temple W. 
West No. 2 was given a 24-hr potential 
test, and flowed 713 bbl of 45.6 gravity 
oil through 10/64-in. choke. Tubing 
pressure was 1200 lb and gas-oil ratio 
682-1. Plugged back depth is 6263 ft, 
and flow is from a Vicksburg sand. 


Kansas Discoveries Reported 

A new discovery has been made in 
Rice County, Kansas, at Birmingham 
and Bartlett’s No. 1 Fergueson, a mile 
northeast of the Geneseo pool. 

Another discovery was made in Rooks 
County, by Champlin Refining Company 
at its No. 1 Brungardt. It is rated at 223 
bbl daily. 


Kansas Discovery Made 


Petroleum, Inc., has reported its third 
vil discovery in two weeks in Stafford 
County, Kansas. It is the company’s No. 
1 Stroble “C” drilled in the Simpson 
sand at 3852-60 ft. It recovered 305 ft 
of free oil and 60 ft of oil cut mud dur- 
ing a one-hour drillstem test at 3854-61 
ft. Flow is from the Arbuckle formation. 
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Oil Indications Seen in 
Peace River Area Well 


Pacific-Gas Exploration Rycroft No. 
1 in the Peace River area of Alberta has 
found large gas flows and some oil in- 
dications in Cadomin sand formation. 

The well, now rated as a large new 
discovery, is in the area dedicated to the 
export of natural gas through the West- 
coast Transmission Company, Ltd., pipe 
line to the Pacific Northwest. More than 
45 ft of gas and oil pay zone has been 
opened in the Cadomin sand. The well 
is now drilling in the lower Nikanassin 
sand and is testing. 


Deep Production Found 


In New Mexico Well 


Lawton Oil Company has found gas- 
distillate indications at its No. 2 State- 
Gulf, as a part of the active search for 
deep production being carried on in 
Lea County, New Mexico. On a drill- 
stem test at 11,220-372 ft, the well 
showed an estimated 5,000,000 ft of gas 
per day in 44 min. In the second hour 
flow was 5 bbl through 5-in. choke. 
Gas volume at the end of the 6-hr test 
was 1,250,000 ft per day. 


Tex Harvey Well Opens Field 


Tex Harvey Employees, Inc., has com- 
pleted its No. 1 Jesse Ellwood Chappell 
in Sterling County, Texas, opening a 
new oil field. The well was given a 
rating of 98.5 bbl of 46.5 gravity oil per 
day through 24/64-in. choke. Gas-oil 
ratio was 1600 to 1, and flow is from 
acidized section through perforations at 
7674-84 ft in what is identified as Mis- 
sissippian detrital. 


Gas Pool Opener Completed 


J. R. Butler and Associates have 
opened a new gas pool in Fort Bend 
County, Texas, about one mile west of 
the North Blueridge field. Pool opener is 
the No. 1 John L. Barnes, which flowed 
18,000,000 cu ft of gas daily from Vicks- 
burg sand, through perforations at 8417 
to 8427 ft. Drilled to a total depth of 
8460 ft, the well produces some 53.2 
gravity condensate with a ratio of 33,- 
250 to 1 and a shut-in pressure of 
3201 Ib. 


Carter Well Flows 
85 Bbl of Oil Per Hour 


Flowing at the rate of 85 bbl of 43.5 
gravity oil, without any water, Carter 
Oil Company’s No. 1 Tebow in Grant 
County, Oklahoma, has been completed. 
The well, producing from the Marshall 
sand, was tested for five hours through 
5/16-in. choke. Flow is from 5804-26 ft 
total depth. Gas-oil ratio was 537 to 1 
with gas volume 218,000 cu ft per day. 


Florida Test Gets Oil Shows 


Good oil shows have been found in 
C. L. Smith and others’ western Florida 
wildcat, the No. 1 Walton Land and 
Timber Company. The test has been 
drilled to 5204 ft, after finding oil shows 
in samples and side wall cores from 


3806, 4726, to 4728, and with a ques- © 


tionable gas odor in a sample at 4773 ft. 
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Gulf Well Given Potenti.;| 


Flow of 5,500,000 Cu Fi 


Gulf Refining Company ha cop. 
pleted its No. 1 de Rouen in C oie 
Parish, Louisiana, with a poten: .] flow 
of 5,500,000 cu ft of gas and 59. bb} of 
condensate per day through |: /64.in 
choke. Completed from the 1/.924.54 
level, tubing pressure in the wll was 
3900 lb and gravity of condens. ¢ 438 
It is in the southeast part of psrish, — 


Indiana Gets Largest Well 


Carter Oil Company has completed 
what is said to be the largest oil well 
ever to be brought in in Indiana. It js 
the company’s No. 1 George WV. Han. 
shoe, Posey County, which flowed 2696 
bbl of oil in 24 hr from three zones, all 
in the McClosky lime. The well is in the 
Spencer field, about seven miles south. 
west of Mt. Vernon. 


Tensleep Formation Hit 
In Wyoming Oil Test 


The Tensleep formation has been 
found productive in Carson County, 
Wyoming, in a C. H. Vaughan Produc. 
tion Company wildcat. This has been 
termed as “promising tg be one of the 
most important developments of the year 
to date in Wyoming”. The Tensleep was 
topped at 10,210 ft in the well, and when 
pipe was pulled, 64 stands came out dry 
but the 65th unloaded light green 45-50 
gravity oil. Vaughan reamed core hole 
at 10,256 ft and planned to core ahead 
for testing. 


Deep Well Brought in 
On Texas Gulf Coast 


Texas Company has completed its 
deep wildcat discovery well in Brazoria 
County, on the Texas Gulf Coast at a 
total depth of 10,112 ft. The company’s 
No. 1 Reeves et al, flowed 42.2 bbl of oil 
daily through a 10/64-in. choke plus a 
large volume of gas. Gas condensate 
ratio was 10,737 to 1. 


Illinois Test Successful 


\ new wildcat well has been con- 
pleted in Wayne County, Illinois, flow- 
ing 35 bbl of oil an hour. It is Llinois 
Mid-Continent Company’s Norman 
Piercy No. 1, which is the only producer 
from the St. Louis lime within at least 
50 miles. The well was completed at 
3465 ft, but only the top two feet of an 
indicated 12 ft of productive area have 
been perforated, a Mid-Continent official 
reported. 


Mexican Well May Produce 
25,000 Bbi of Oil Daily 


The Mexican government has It 
ported that a tremendous well has been 
brought in that country’s richest oil 
neld, Golden Bell. The well may pre 
duce as much as 25,000 bbl a day, off- 
cials report, and will be named Ezequiel 
Ordonez, after the government geclogist 
who first reported oil in the Poza Rica 
area in 1908. This is the second well 
drilled in the field. The drill rig first 
struck gas under 2400 Ib pressure, and 
drillers went deeper to hit the oil itself. 
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Getting the Job Done 


in the Permian Basin 


WILSON 
‘Metal Block 
PACKER 





For *Hydrafrac Operations,.Acid- 
izing, Dual Completions and Gas 
or Water Injections — the Wilson 
Type “MB,” Metal Block Packer, 
with Hold-Down is proving to be 
in a class by itself in giving satis- 
factory service under most difficult 
conditions. 

The Wilson Type “MB” Packer, 
with Hold-Down is Full Opening. 
It will bold, regardless of how low 
the well is swabbed, as it will hold 
a high differential from under- 
neath, assuring an efficient Acidiz- 
ing or *Hydrafrac job. 


REMEMBER 


The Type “MB” Packer 
cannot cold-flow, re- 
gordless of how great 
_ the Hydrostatic Head. 


| 


SOLD THRU SUPPLY STORES 


* Copyrighted name. 
e 


This is an outstanding development in Packer design 
and construction. It will save you time and money to 
_tun the Wilson Type “MB,” Metal Block, Packer, with 


\ ILSON FOUNDRY & MACHINE CO. 


1417 ELYSIAN STREET ‘ HOUSTON, TEXAS 
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Running Tour With Men in the Indusiry 









> Lloyd Williamson, representative from 
District 4, was elected chairman of the 
Administrative Committee, of the Con- 
servation Committee of California Oil 
Producers. Williamson is president of 
the Lakeport Petroleum Company. The 
Administrative Committee is responsi- 
ble for the financial and administrative 
affairs of the organization. Other mem- 
bers of this committee are Sol Alex- 
ander, W. L. Hobro, Joseph Jensen, 
and Ross McCollum. 

An engineering board was also 
elected. M. G. Arthur, representative 
from District No. 13, and assistant chief 
petroleum engineer for Union Oil Com- 
pany, was elected chairman. The en- 
gineering Board makes studies of oil 
fields to determine the proper conserva- 
tion measures in the establishment of 
maximum efficient rates of production of 
crude oil. Other members elected were 
George August, J. T. Carriel, R. C. 
Gentry, O. A. Graybeal, R. T. Hanson, 
Glenn V. Kersten, F. T. Lloyd, S. A. 
Patterson, and Carl Tutschulte. 

The new standing subcommittees will 
serve for one year. 


> D. H. Scott, supervisor of The Texas 
Company’s geophysical operations in 
the Pacific Coast division, producing de- 
partment, has been transferred to the 
Houston, Texas, geophysical office as 
head of the gravity staff, it was an- 
nounced by R. L. Lay, division manager 
of the geophysical division. Scott, a 
native of California, is a graduate of 
California Institute of Technology. Prior 
to being assigned to the geophysical di- 
vision, he had had considerable expe- 
rience in both field and office geologica! 
work. He will have charge of all phases 
of Texaco gravity operations. 


>John L. Hoard, vice president and 
chief geologist of Kirkpatrick Oil Com- 

‘ pany, has resigned his position to be- 
come an independent operator. He will 
have his headquarters at Ardmore, Ok- 
lahoma. 


> Mike O. Smith, Jr., has been trans- 
ferred from Magnolia Petroleum Com- 
pany’s Brownfield, Texas, producing 
district to the Salem district as a petro- 
leum engineer. His headquarters will be 
at Salem, Illinois. 

Will'am G. Sole, Jr., who has been a 
petroleum engineer at the Rusk produc- 
ing district has been transferred to Mag- 
nolia’s Alice producing district, with 
headquarters at Alice, Texas. 

Thomas A. Flowers, Jr., has been 
transferred from the West Texas drill- 
ing tools department to the petroleum 
engineering department as a petroleum 
engineer and has been moved to the 
Chase producing district by Magnolia. 
He is located at Great Bend, Kansas. 

Dwayne M. Coleman, petroleum en- 
gineer in Alice, has been named recip- 
ient of the Magnolia Fellowship at 
Texas A and M College for the scholas- 
tic year 1952 and 1953. 
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> L. J. Richards has been named assist- 
ant to the vice president and general 
manager of Hudson’s Bay Oil and Gas 
Company, Ltd., Continental Oil Com- 
pany affiliate in Canada. It was also an- 
nounced that E. L. Erickson, regional 
geophysicist for Conoco at Los Angeles, 
will succeed Richards as chief geo- 
physicist for Hudson. Richards, a gradu- 
ate of Oklahoma A and M College, 
joined the geophysical department of 
Continental in 1937. Erickson, who 
joined Continental in 1937 is an en- 
ineering graduate of the University of 
lberta. 


> Charles H. Row has been named 
Southwest Texas regional geologist for 
Sun Oil Company. Formerly area geo- 
logist for the company at Corpus Christi, 
Texas, Row will maintain headquarters 
in Dallas. He is assuming regional 
duties formerly held by Paul W. McFar- 
land, assistant chief geologist for the 
division. Row joined Sun as a geologist 
in 1921 and held numerous South Texas 
posts, becoming area geologist in 1951. 









J. D. Anderson 


> J. D. Wheeler has been appointed di- 
vision manager of The Ohio Oil Com- 
pany’s Houston, Texas, production di- 
vision. He succeeds R. C. Gwilliam, re- 
cently deceased. Wheeler joined Ohio 
Oil as district petroleum engineer in the 
East Texas field after experience with 
several other oil companies as a geo- 
logist both in the United States and in 
foreign fields. 

W. B. Berwald, assistant chief petro- 
leum engineer, has been named assistant 
division manager of the Shreveport. 
Louisiana, production division, for Ohio 
Oil. W. H. Barlow, petroleum engineer, 


W. B. Berwald 





E. W. Shoupe 
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> M. N. Broughton has been promoted 
to division geologist, South Tex is diyi. 
sion of The Texas Company’s produc. 
ing department. Broughton has been q 
senior geologist of the Louisiana diyi. is 
sion, producing department in ‘Jew Or. 
leans. He was graduated from the Uni. 
versity of Texas with a BA degree jn 
1930 and a MA degree in geology jn 
1931. He. joined The Texas Company 
in 1933. 





> Gordon H. Gray has returned to Con. 
dor Petroleum Company after a year's 
duty as a captain with U. S. Marine 
Corps Engineers. Upon his return, Gray 
has been promoted to superintendent of 
drilling and production for Condor, with 
offices in Abilene, Texas. He was form. 
erly petroleum engineer, and field super- 
intendent for Condor. 


> Dick B. Mason, Jr., district landman 
at Houston, Texas, for Stanolind Oil and 
Gas has been transferred to Fort Worth 
as division landman for the North Texas 
and New Mexico division. 


“ot, 


M. E. Loose 


will become assistant chief petroleum 
engineer, succeeding Berwald. 

J. D. Anderson, manager of the pur 
chasing department, has been appointed 
assistant division manager of the Hous 
ton, Texas, production division. . 

E. W. Shoupe, in addition to his 
present capacity as purchasing agent. 
has been appointed manager of the pur 
chasing department, succeeding Ander- 
son. M. E. Loose, assistant to manage! 
of the purchasing department, has been 
named to the newly established positio" 
of assistant manager of the purchasing 
department. 
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consistently prove to be the hardest 
shooting bullet type perforators in 
the world. 


McCullough 
Bullet Type 
Gun Perforators | 


dman 
il and 
Worth 
Texas 


day after day, year after year—in 
oil fields all over the world—wher- 
ever oil operators measure perfor- 
ating efficiency in B/D. 


And proof is even more conclusive 
and timely, when, after perforating 
with other types of bullet perfora- 
tors, McCullough recently perforat- 
ed the same wells, with 


production increases of: 6 B/D to 
90 B/D; 0 B/D to 100 B/D; 60 B/D 
to 150 B/D; 30 B/D to 70 B/D; ete. 
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Add to this, burrless holes (pro- 
duced by exclusive McCullough 
Burrless Bullets); exact spacing; 
the strongest gun body ;and the fact 
that McCullough holds all world 
records for speed, efficiency and re- 
sults. Factors contributing to—or 
the result of—deeper, cleaner holes, 
consistently. 





McCULLOUGH TOOL COMPANY 


5820 South Alameda Street, Los Angel 


405 McCarty Street (P. O. Box 2575) e Houston, Texas 


EXPORT OFFICE: Los Angeles, Cali 
CANADA: Edmonton, Calgary, Grand Prairie, Alb.; 


VENEZUELA: United Oilwell Service Co.,S.A.; Caracas, Anaco, Maracaibo 
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Consistency means dependability. 


PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE—ANYTIME. 


es 58, California 


fornia 
Regina, Saskatchewan 


To obtain more information on products advertised see page E-51 


Bullet Type Gun Perforators are the 
choice of leading oil operators, as 
evidenced by the fact that McCul- 
lough does most of the large per- 
forating jobs. 


Call Your McCullough Service En- 
gineer today. He will explain the 
technical reasons for these remark- 
able results. Or, if you prefer, write 
for the McCullough Technical Bulle- 
tin 201—do it TODAY! 





SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, 
Corpus Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, 
Luling, Beaumont, Sherman, Hadacol. OKLAHOMA: Oklahoma City, Guy- 
mon, Healdton. MISSISSIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: 
Great Bend. WYOMING: Casper. CALIFORNIA: Los Angeles, Avenal, 
Bakersfield, Ventura. LOUISIANA: Houma, Lake Charles,New Iberia, Shreve- 
port. COLORADO: Sterling. NORTH DAKOTA: Williston. UTAH: Vernal. 
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Running Tour 





International Guests at a recent meeting of the Los Angeles Nomads 
are: Standing, Rene Lembeye, SPAEF from French Equatorial Africa; Osvaldo 
Wenzel, Empresa Nacional del Petroleo from Chile; George M. A. Kayne, 
Trinidad Oilfield Service from Trinidad; Douglas H. Graham, Dunlap and 
Graham from Colombia. Seated: Ivan B. de Carvalho of Conselho Nacional 
do Petrolco from Brazil; W. E. Childers of Mene Grande Oil Company, Vene- 
zuela; Herbert E. Allred of Socony-Vacuum from Venezuela; |. B. Allen of 
Peticon, Venezuela. Not shown, C. M. Williams of Iraq Petroleum, Kirkuk. 


> Randall K. Graber has been named 
assistant geologist for Tide Water Asso- 
ciated Oil Company in Corpus Christi, 
Texas. He is a graduate of the Univer- 
sity of Kansas. Other appointments in- 
clude: Robert M. LaPointe, 1952 Michi- 
gan State College graduate, has been 
appointed assistant geologist in Tulsa, 
Oklahoma; Ernest E. McDonald, ap- 
pointed assistant geologist, Midland, 
Texas, formerly with Rotary Engineer- 
ing Company; Robert L. Musslewhite, 
named assistant geologist at Houston, 
University of Houston graduate, and 
Homer L. Olivier, assistant geologist at 
Houston, also a University of Houston 
graduate. 


> Kenneth C. Woodward, former seis- 
mograph party chief for Carter Oil Com- 
pany has set up offices as an independ- 
ent oil operator in Shreveport, Lou- 
isiana. 


> W. B. Hoover has been appointed geo- 
logist in charge of the Humble Oil and 
Refining Company’s Roswell, New Mex- 
ico field office. N. A. Sax and R. F. 
Meyer, geologists, have been transferred 
from Midland, Texas, to the new office. 


> Blake Hawk has been named general 
manager of the Texas Honduras Com- 
pany. The company holds a concession 
from the Honduras Government cover- 
ing minerals in the Central American 
nation, including petroleum. 


> Richard C. Marmaduke has joined 
British American Producing Company 
at Dallas, Texas, as a staff geologist. He 
was formerly district geologist for Car- 
ter Oil Company. 
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>» Fred McMahon, president of Pacific 
Petroleums, Ltd., has been named chair- 
man of the board and chief executive 
officer of the company. Other officers in- 
clude: George L. McMahon, formerly 
executive vice president of the company, 
named president; C. H. Wright, chair- 
man of the board of Sunray Oil, was 
named director. N. R. Whitall, retiring 
chairman of the board, retains his direc- 
torship in the company. 


> Stewart H. Folk was recently named 
geologist for the Texas Gulf Sulphur 
Company in Houston, Texas. He was 
formerly with Petroleos Mexicanos serv- 
ing in Mexico. 


> Lawrence J. Beckmann has been 
named division geologist of the Tulsa, 
Oklahoma, division for Union Oil Com- 
pany of California. Before joining 
Union he was with Creole Petroleum 
Corporation in Venezuela for 9 years 
and later with Carter Oil Company. 


> William J. Carroll has been appointed 
assistant treasurer of California Texas 
Oil Company, Ltd., and The Bahrein 
Petroleum Company, Ltd. 

Carroll joined Caltex as a stenog- 
rapher in 1941 and received his B.S. in 
1946 from Fordham University. 


> William K. Brewster, who has been 
a land man for Magnolia Petroleum 
Company in Dallas, has been transferred 
to Socony-Vacuum Oil Company, Inc., 
for duty in that company’s general of- 
fices, 26 Broadway, New York City. 


»>L. J. Richards has been promoted to 
assistant to the vice president and gen- 


Whing Ding prize winners are: Back row, Glenn 
Johnson, Baash-Ross Tool Company; Ralph Clemmons 
and Jack Freeman, Bethlehem Supply; Carl Krager, 
Richfield Oil Company; Dante Siracusa, S. R. Bowen 
Company. Front row, Kingsley Nicholson; Jess Andrus 
of Emsco Derrick and Equipment Company; Leo 
Cypher, Baash-Ross Tool Company. This is an annual 
party of the Los Angeles Nomads. 


eral manager of Hudson’s Bay Oil and 
Gas Company, Ltd., Continental Oj 
Company’s affiliate in Canada, with 
headquarters at Calgary, Alberta, it was 
announced by R. C. Brown, Hudson’s 
Bay vice president and general manager. 

Simultaneously, it was announced that 
E. L. Erickson, regional geophysicist 
for Conoco at Los Angeles, California, 
will succeed Richards as chief geo- 
physicist for Hudson’s Bay Oil and Gas 
Company. 

Richards, a graduate of Oklahoma A. 
and M. College, joined the geophysical 
department of Continental Oil Company 
in 1937. He became chief geophysicist 
for Hudson’s Bay Oil and Gas Company 
at Calgary in 1948. 

Erickson is no stranger to Alberta, 
being an engineering graduate of the 
University of Alberta. He joined Conoco 
in 1937 and has held progressive assign- 
ments in the company’s geophysical de- 
partment. 


> E. C. Bolger, W. C. Norris, Manufac- 
turer, Inc., Tulsa, Oklahoma, has been 
named chairman of the manufacturers 
committee for 1952 and 53 of the Petro- 
leum Equipment Suppliers Association. 
Other committee members include: M. 
G. McCool, American Iron and Machine 
Works; Carl White, Jr., Franks Manu- 
facturing; and F. S. Denison, Exner- 
Dodge, Inc.; L. A. L:ttle, Lufkin Foun- 
dry and Machine; L. L. Rector, Rector 
Well Equipment; and R. G. Hamaker. 
Reed Roller Bit; J. G. Seiler, Tube 
Turns; J. R. Mahan, National Supply: 
Lloyd Lanphere, Ajax Iron Works; F 
C. Meritt, Byron Jackson; A. G. Has- 
ludn, Axelson Manufacturing, and T- 
A. Boyd, Baash-Ross Tool. 
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The synthesis plant at Baton Rouge (Louisiana) refinery. 


Status of Synthetic Fuels 


ARCH L. FOSTER* 


Donne the apparent lull in the “storm” 
of discussion, report, estimate, and gues- 
timate on the matter of synthesis of 
fuels, which has been occupying many 
minds in recent years, # may be well to 
look about and see how far we've ad- 
vanced in this field. 

A quick glance indicates definitely 
that we have progressed more advan- 
tageously in the technology of fuel syn- 
thesis‘than we have in the economics 
of the various processes. The different 
process pilot and research units gradu- 
ally are developing new and improved 
techni:ues which improve yields and/or 
qualitics of products. These improve- 
ments change the economics for the bet- 
ter, bu: have not erased the formidable 
margin of cost differential between syn- 
thetic fuels and those derived . directly 
Tom petroleum and natural gas sources. 
Conclisively, all reports and all calcu- 


*Editor, Refining and Gas Processing. 


lations to date show that synthetic fuels 
from whatever source — natural gas, 
coal, or oil shale — cannot possibly com- 
pete under existing conditions with the 
same fuels produced from - petroleum 
and natural gas by non-synthetic meth- 
ods. , 

Similarly, our present rate of crude 
oil production, and our present rate of 
addition to known and proved crude pe- 
troleum and natural gas reserves prove 
conclusively that not within the foresee- 
able future can these synthetic fuels 
compete in the world’s markets, if the 
fuels are made by any methods now 
known or which can be prognosticated 
on the basis of present levels of tech- 
nology. 

Numerous estimates have been made 
by the U. S. Bureau of Mines, by the 
National Petroleum Council, and by in- 


EXCLUSIVE 
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dependent and private agencies to show 
the comparative cost of production of 
hydrocarbon fuels by all the known 
methods. Obviously, the results of these 
estimations are determined by the as- 
sumptions made in their calculation; it 
is possible to so select factors that most 
any cost value may be evolved at the 
will of the calculator. Practical opera 
tions dictate that all factors that affect 
the cost of the product must be included 
in the estimate if the cost figure arrived 
at is to be comparable in a private en- 
terprise economy. In all figures so fa 
presented by governmental agencies on 
the cost of synthesis of fuels via the 
liquids-from-natural-gas, or from coal o1 
shale oil, important omissions have been 
made from the final total. Generally 
these estimates are based on costs cal- 
culated by omitting amortization 
charges, or before taxes, especially in- 
come taxes. Also in at least one instance 
costs were estimated without including 
anything to pay for personnel housing, 
in out-of-the-way locations where costs 
for housing must be borne by the plants. 
no such housing being available in these 
locations. 

Also, the final fuel cost is made to 
appear too low by crediting the financia! 
returns from byproduct chemicals at too 
high a figure. The flood of alcohols, alde- 
hydes, acids, ketones, etc., formed as 
byproducts from the synthesis of hydro- 
carbons via the Hydrocol, Synthol, and 
similar processes would be of such vol- 
ume in the event of large production of 
synthetic fuels that the market would 
be flooded, most likely, resulting in 
greatly lowered prices for the chemicals 
and consequently higher net costs, for 
fuels. Current estimates show a margin 
oi several cents between the costs of 
producing motor fuel from synthetic 
plants and from the conventional proc- 
esses from crude petroleum. 


Fuels from oil shale and from coal 
hydrogenation, or from coal gasification 
and the use of this gas as charge for 
the Fischer-Tropsch type of process 
show correspondingly greater cost dif- 
ferentials. The most recent authoritative 
estimates (Kemp, NPA, April, 1952), 
show that fuels from shale oil, after in- 
clusion of cost factors of 6 per cent re- 
turn on the investment including hous- 
ing investment and of 50 per cent in- 
come tax (Federal) (which two items 
are equal to about 90 per cent of the 
remainder of the total costs) will cost 
more than 16 cents per gallon, calcu- 
lated on a single shale oil plant, or 14.7 
cents per gallon when 5 similar plants 
are operated. Corresponding investment 
costs range from $8370 per bbl of 
liquid product per day for the single 
plant, to $7540 for the “battery” of 5 
such plants. 

The margin between industry and 
governmental figures for the cost of fuel 
from the hydrogenation of coal is sig- 
nificant and disquieting. By what ap- 
pears to be a juggling of figures showing 


cost of investment capital -—— interest 
charges — and by showing much lowe: 


return on investment and income tax 
costs, the Bureau of Mines’ last estimate 
on a coal hydrogenation unit gives a 
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Thermocracking unit, Bureau of Mines demonstration plant near Rifle, Colorado. 


From right to left: Heater, reaction chamber, coke chamber, flash-fractionator, 
side-cut stripper structure, stabilizer, rerun column, and gas-balance tank. 


total cost of fuel of only 11 cents per gal- 
lon for a single unit. The National Pe- 
troleum Council’s Committee reports a 
cost of 41.4 cents per gallon for a single 
plant, or 43.5 cents for fuel made by a 
group of 8 similar units. The NPC’s 
figures show that the 6 per cent return 
on investment and the Federal income 
tax items amounted to more than the 
initial costs before these items are in- 
cluded; all these figures are calculated 
on the basis of customary business meth- 
ods for private capital operations. The 
investment returns and income tax items 
in the Federal estimate are only one- 
third of the same items in the industry 
estimates. 

Current and immediate past history of 
coal hydrogenation and shale oil proc- 
essing shows a decidedly unfavorable 
result of these operations. Technically, 
coal hydrogenation in Germany was 
“profitable” in recent years only be- 
cause war’s demands and a. war-totali- 
tarian economy recked not of the money 
cost, the economics of the operation, but 
synthesized the products at any price, 
in order to obtain them. Costs even un- 
der Nazi methods could not compete 
with petroleum products’ costs. Most re- 
cently the oil shale operations in Aus- 
tralia have been discontinued, and the 
technical and operating personnel have 
been scattered, a development traceable 
directly to unprofitable ratio between 
production costs and market prices. The 
most recent estimate from an authorita- 
tive Australian source* states that im- 
portant reduction in mining costs for 
Australian operations must be made, 
also better protection by embargo, tariff, 
or subsidy must be given before oper- 
ations there can be economical. This 

*Article by Nottes, soon to be published. 
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authority emphasizes the stated fact 
that shale oil there, showing 100 gal or 
higher yield per ton of raw shale, is an 
important potential source of raw mate- 
rials for petrochemicals which may be 
considered carefully by leaders in “The 
5th Continent.” 


Technological Advances 


Technical-wise, the syathesis of fuels 
by these various processes presents a 
more attractive picture. Omitting the 
economics of the situation in coal hydro- 
genation, mentioned above briefly, the 
technology of this process is progessing 
at what may be considered a rapid rate 
for Bureau of Mines operations. Esti- 
mates by NPC show that from 12,960 
tons of bituminous coal a total liquid 
yield of 25,880 bbl may be had as a 
day’s output (calendar) from a single 
unit with 1120 bbl of various chemicals; 
Bureau estimates show 25,630 bbl of 
liquid hydrocarbons, and 4370 bbl of 
chemicals for 30,000 bbl per day total. 
The NPC figures are based on a 90 per 
cent operation factor while the Bureau 
assumed continuous operation every day 
in the year. The process for coal hydro- 
genation, however, is still considered to 
be far from practicable, even technically 
speaking. 

In oil shale and shale oil more prog- 
ress has been made. Especially attrac- 
tive, comparatively speaking, is the de- 
velopment in oil shale mining achieved 
by the Bureau organization in Colorado, 
where per-ton costs of 50-55 cents are 
considered by industry as demonstrated. 
Retorting the shale has progressed with 
the study of operations on especially two 
retort types, the Union Oil upflow and 
the gas combustion retort. Various re- 
fining research organizations are study- 







iag the huge problem of the best : eth. 
ods for refining shale oil. Hydro: ena. 
tion, or vis-breaking followed by b> -dro. 
genation, catalytic cracking, etc. are 
some of the treatments mentione i by 
Storch (ACS, 1951). A coking opera. 
tion, hydrogenation of the heavier frac. 
tion and. catalytic cracking of the hydro. 
genate, has been carried out in a pilot 
plant by the Bureau, yielding nearly 
100 volume per cent of jet and «iesel 
fuels based on the hydrogenation charge. 
A great deal of fundamental work has 
been and is being done at Rifle, Colo. 
rado, in the experimental refinery there, 


While both Federal and private inter. 
ests are studying the synthesis of liquid 
hydrocarbons from natural gas, as well 
as from coal, lignite, etc., probably the 
most outstanding accomplishments are 
those at the Brownsville, Texas, plant of 
Carthage Hydrocol. One of the impor- 
tant problems solved is the use of the 
Collins countercurrent heat exchanger 
called a switching exchanger, wherein 
air and nitrogen are switched in flow in 
one division of the exchanger and oxy- 
gen is allowed to flow in a separate pass 
continuously, which yields high purity 
oxygen while eliminating water and car- 
bon dioxide deposits therein, a problem 
which it is understood plagued the Ger- 
mans and others. Storch reports that, 
while the externally cooled granular cat- 
alyst fixed-bed Ruhrchemie process op- 
erates in “the steady state” for 150 to 
200 days continuously, and the oil cir- 
culation process for 100 to 200 days as 
against only 20 days for the fluid bed 
process, as used at Brownsville presuma- 
bly, the high space-time yield in fluid 
operations is so much greater that it 
more than offsets the short on-stream 
time disadvantage. Some of the further 
improvements to be striven for are a 
fluidized-iron catalyst which will not be 
oxidized appreciably during on-stream 
periods; a more active and mechanically 
stable catalyst for the oil circulation 
process to further reduce methane and 
ethane production. 

Isomerization of olefins produced in 
synthesis, to transfer the double bond 
nearer the middle of the molecule, is be- 
ing used at Brownsville, report says, to 
improve the octane rating of the gaso- 
line by as much as 20 units. Using a 
cracking catalyst under mild conditions, 
the large proportion of straight chain 
olefins is isomerized to higher octane 
ratings, operating in the vapor phase. 
Oxygenated compounds at the same 
time are converted to water and hydro- 
carbons under these conditions, it is re 
ported (Gunness, ACS, 1951). 

A few months ago announcement was 
made of contracts for a coal-to-gasoline 
(and other hydrocarbons) plant using 
the Synthol process on coal in South 
Africa, which unit is presumably now 
under construction. At that time it was 
stated that oxygenated byproducts 
would be reconverted to hydrocarbons to 
augment the yield of fuels. Whether or 
not some process. similar to the above 
mentioned isomerization routine with a 
cracking catalyst will be employed for 
this deoxygenation operation hes = 
been made public. * * 
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CUTTING FLUIDS 


FIG. 1. Plant evaluation of cutting fluids. 


Section of the reported results of one of the first 
cooperative lathe turning tests. Eight companies par- 
ticipated and tests were conducted using seven types 
of cutting fluids that were previously agreed upon by 
the members of Section 1 and Section 2 of Technical 
Committee K. The test work was carried on in the 
shops of each of the eight participating concerns, each 
of whom used their own lathes but all used the same 
type tool holder, especially designed for this test work. 
The test logs were identical, of AISI 1020 steel; 4% 
in. diameter. Cutting tool blanks were all obtained 
from the same billet and all tools and angles were 
identical. The chart identifies the participant by let- 
ter, situated on an ordinate, identifying each cutting 
fluid, at a height corresponding to the performance 


TOOL LIFE - MINUTES 


rake of 4 deg. 


record of surface feet of metal cut to where the log 
diameter had increased to 0.030 inch over the start- 


ing measurements. 





REFERENCE: Progress Report No. 2, ASTM, Technical 


Committee K, Cutting Fluids, April 25, 1951. 





FIG. 2. Cutting fluid performance. 


Tool life test data curves, showing a pronounced increase in tool 
life between wet and dry cuts under identical cutting conditions. At 
higher speeds, the cutting fluid depends on its coolant capacity more 
than its friction reducing properties due to the throw-off of fluid from 
the cutting zone in a conventional flooding application. The data also 
show that the use of a cutting oil is not too effective at the higher 
cutting speeds. Most of the Sinclair work to date has been concerned 
with development of test procedure and repeatibility of results. The 
tests were run on an American “Pacemaker” lathe, AISI test log of 
4150 steel, Brinell hardness 225 BHN, High speed steel tools of the 
DBL-2 type (Allegheny Ludlum Steel Company) ground as indicated 
to 0O—8—10—6—-5—0—1 /32-in. Depth of cut 0.100 in., feed 0.01 in. 
per revolution. Cutting fluid EP soluble oil 5 per cent emulsion in 
water. Tool setting, a special tool holder. was used giving a true back 











Cutting Fluids for Machine Tools 


W we a very substantial expansion of 
machine tool production in the years 
1952 and 1953, and the rapid increase 
in defense plants using these new 
machine tools, the operators of such 
plants will need assistance from the lu- 
brication engineers in the proper under- 
standing and application of cutting 
fluid:. Also, plant management is forced 
to seek these new machine tools and 
the proper cutting fluid selection to off- 
set hicher wages and material costs. 


—. 


on ef consulting engineer, Sinclair Refining 
mp ny, New York, New York. 


C. M. LARSON* 


The subject of metal cutting has been 
under study for almost a century, but 
recently the level of cut-and-try shop 
procedure, of a decade ago, has been 
undergoing a transition from an art to 
a science. Scientific research in metal 
cutting and its ramifications, is leading 
to advances in machining practice and 
improvements in cutting fluids. To date, 
field service trials, with closely con- 
trolled tests run in the cutting-fluid 
user’s plant, under actual production 
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conditions are the only true comparison 
of cutting fluids. 

A cutting fluid may be defined as any 
liquid substance applied to a cutting 
tool to assist in the cutting operation. 
M. E. Merchant? and M. C. Shaw and 
his co-workers* have reported that cool- 
ants (cutting fluids) reduce the chip- 
tool interface temperature by direct 
transfer of heat and by reducing the 
friction between chip and tool. There- 
fore, every successful cutting fluid must 
act both as a coolant to remove heat 
from the cutting tool and work, and 
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FIG. 3. Sources of heat in metal cutting. 


The shear zone’ and the tool-chip inter- 
face? are the two distinct regions of heat 
generation during metal cutting operation: 
that produce a Type 2 chip. The shearing 
of the metal, along the first zone, causes a 
temperature rise of several hundred degrees 
in the bulk of the chip as it is severely de- 
formed. At the chip bulk temperatures in- 
volved, the traverse time of the chip, is long 
as compared with the time required for heat 
diffusion of the dislocations. It is believed 
that a strain-hardened chip will exhibit its 
influence at the tool-chip interface. The 
steep temperature gradient in the chip, at 
the interface, is thought to have on effect on 
the variation of interface friction with 
change of temperature. The cutting speed- 
cutting temperature relationship at various 
feeds forms a family of approximately par- 
allel straight lines on logarithmic coordi- 
nates. At a given speed, the cutting tempera- 
tures on the interface increase with an in- 
crease in feed. This effect becomes smaller 
as the feed is further increased. 





as a lubricant to reduce the friction be- 
tween the flowing chip and the cutting 
tool. In practice a cutting fluid has to 
perform many different functions, de- 
pending upon the type of machining or 
metal removal operation. In such metal 
cutting it is desirable to have high cut- 
ting speeds, long tool life, good chip re- 
moval, low cutting temperatures and 
low power consumption, in addition to 
the prevention of rusting and corrosion 
of the finished work. The use of the 
proper cutting fluid properly applied to 
the tool point or cutting surface is es- 
sential to the satisfactory performance 
of machine tools and to the attainment 
of correct work piece size and finish at 
maximum production rates. 


Heat Removal As a Coolant 


The cooling or heat removal ability 
of a cutting fluid directly affects the life 
of the cutting tool. A small change in 
tool temperature will produce a large 
difference in tool life. It has been cal- 
culated that a reduction of 77 F in tool 
temperature raises tool life 150 per’cent. 

e development of high speed steels 
and increased machining speeds have 
made temperature control necessary. 
Changes in cutting edge angles caused 
by wear, begin as soon as the cutting 

1. ASTM Committee D-2, Tech. Com. K, Sub- 
Com. K-III on Definitions, Functions, Types, 
and Designations of Cutting Fluids, O. W. 
Boston, Chairman. 

2. “Fundamentals of Cutting Fluid Action,” 
by M, E. Merchant, Lubrication Engineering, 
vol. 4, 1950. 

3. “The Effect of the Cutting Fluid Upon 
Chip-Tool Interface Temperature,” by M. C 


Shaw, J. D. Pigott and L. P. Ric ardson. 
Trans. ASME, vol. 73, 1951. 
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FIG. 4. Tool life vs cutting temperature. 


The relationship between tool life and the 
temperature of the cutting tool depends 
mainly on the tool material and work mate- 
rial. It is evident that a very small change 
in tool temperature will produce a large 
change in tool life. It has been calculated 
that a reduction of 77 F in tool temperature 
raises tool life 150 per cent. 





REFERENCE: Fundamental Aspects of Metal 
Cutting & Cutting Fluid Action, by Hans Ernst, 
Annals of the New York Academy of Sciences, 
Vol. 53, June 27, 1951—p 936-961. 





operation starts. The principle objec- 
tives of metal cutting are the highest 
cutting speeds for the desired tool life, 
good quality of machined surfaces, low 
force of power requirement, well broken 
up chips, consistent dimensional accur- 
acy and maximum metal removal per 
tool grind. The major factors involved 
are the metal being cut, the cutting tool, 
the cutting fluid and its flow, the process 
or type of machine, and the size and 
shape of cut. 

Among the necessary properties of 
cutting fluids are high specific heat, 
high heat conductivity, good wetting and 





lubrication properties, including ex. 
treme pressure qualities, and rust and 
corrosion prevention where needec. 


Thermal Conductivity—Cooli.ig 


It is important that the cutting uid 
have a high specific heat and high heat 
conductivity, consistent with its ther 
required characteristics. Aqueous cut- 
ting fluids have a heat-transfer -oef.- 
ficient significantly different from water 
for a given set of machine opera’ ions, 
In general, heat-transfer improves with 
increase in water dilution. One aqueous 
cutting fluid, however, may be a far 
better heat-transfer fluid than another. 
even at the same dilution. Part of the 
difference is due to the oil content, and 
part to the viscosity at 100 F differences, 
This is more pronounced with cutting 
vils employing fats, and/or additives. 

In order to get the best results, the 
flow of the coolant or cutting fluid 
should be ample. It should flow at high 
velocity and should be directed at the 
cutting edge of the tool, being sure that 
the chip does not interfere with the flow 
of the cutting fluid. In addition, the tank 
capacity should be great enough to keep 
the temperature of the cutting fluid it- 
self from increasing to the point where 
maximum benefits are no longer ob- 
tained. 


Wetting Properties 


Cutting fluids must adhere to- the 
workpiece and have good wetting prop- 
erties. Frequently the two properties go 
together, but some coolants run off cer- 
tain metals without spreading over the 
surface, much like mercury runs off 
steel. The good wetting properties are 
associated with good spreading charac- 
teristics, since the coolant or cutting 
fluid must flow quickly over, and com- 
pletely cover the tool tip and work piece. 
It must stay there long enough to remove 
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FIG. 5. Cooling rate of metal block. 


In order to show the relative cooling effect 
of various fluids which are used for metal 
cutting, a cube of metal was prepared by 
embedding a thermocouple at its center, 
heating the block to 400 F and plunging it 
into each of the fluids. The relative cooling 
rate for each fluid is shown by the chart. 





REFERENCE: Extemporaneous section of paper 
by =m Badger ASME, Atlantic City, Nov. 
28, » 


TOOL TRAVEL 
FIG. 6. Heat absorption by cutting fluid. 


This reproduction represents the cooling 
effect of various fluids used for metal cut- 
ting, together with a dry condition. A 
thermocouple was placed at the center of a 
metal work-piece and three cuts were made; 
one dry, one with oil, and another with 
water. The temperature rise was greatest 
for the dry condition and least for water. 
Metal retained greatest amount of heat with 
the dry cut; least when water was used. 





paper 


REFERENCE: Extemporaneous section of Ste 
‘ity, 


by Thomas Badger ASME, Atlantic 
November 28, 1951. 
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METAL CUTTING FLUIDS essential to tool life and surface finish 
COMPOSITION MAKE-UP tats 
S.U.V. Mineral Lard Added Types of Cutting Fluids 
os at oil oil sulfur Additional The many types of cutting fluids in 
100 F % Jmin. Ymin. % use are built around various combina- 
INACTIVE CUTTING FLUIDS tions of cooling, ges gee film-form- 
a _ ee wo 
Mineral oil and lard oil........+.060. 110-220 75-95 5-25 properties desired for the different 
Mineral oil, lard oil and sulfur........ 35-320 64-99 1.5-33  0.5-3.0 actele, eperstions production rate, sur- 
Sulfurized bases (at 210 F)...... vee 100-400 0-50 44-88 = 5.0-10.5 face finish and tool life. There are two 
general types of cutting fluids: Cutting 
\, ACTIVE CUTTING FLUIDS oils (mineral oils and compounded) and 
Mineral oil and sulfur.........e000e5 115-125 99 1.0 soluble (or emulsifiable) oils. The com- 
ng Mineral oil, lard oil and sulfur........ 110-260 80-90 3-15 1.0-4.25 pounded cutting oils offer a greater 
at- Mineral oil, lard oil........eeeee0% -- 50-70° 78-90 45-14  1.5-3.0 variety of blended components, to fit 
A Mi sulfur and chlorine . eee eeccccce ee Chlorinated the numerous requirements of the 
‘ ineral oil, sulfur, chlorine........ «+. 100-120 98 2.0 Chlorine machining operating; and they have ap- 
“i —— plications in a wider field of usage. 
. FIG. 10. Metal cutting fluids. one. Soluble oils are never used in 4 Cutting Oils 
er. n classifying cutti ids, is- orm they are received but are mixed with ‘ “1 — 
ith tinction ak a Seok wien = water at the user’s plant to the strength Cutting oils that represent one of the 
and s\luble oils. The cutting oils are blends necessary for the job. A wide variety of ~—_ general classifications of cutting 
wis using mineral oil, with or without fatty Oil, products are available. The latest additions fluids, may be subdivided broadly into 
ty, with «r without sulfur and/or chlorine. The being EP soluble oils, incorporating added six groups, each containing mineral oi! 
sever''y of the operation indicates the type lubricity and transparent cutting oils, better in substantial amounts. 
— and smount of compound and additive to visability and flexibility. -a. Lard, sulfur, and chlorine (ac- 
2 


THE PETROLEUM ENGINEER, September, 1952 


C-7 


















tive) compounds. For the most 
severe operations on the hardest 
cutting steels and for thread grind- 
ing. 

b. Lard oil and sulfur (active) com- 
pounds. For severe operations and 
on harder cutting steels on various 
operations. 

c. Lard oil and sulfur (passive or 
inactive) compounds. For all cut- 
ting operations on the easier cut- 
ting steels and for less severe 
operations on harder cutting 
steels. 

d. Lard oil compounds (mineral lard 
oils). Principally for metals other 
than steel. 

e. Mineral oil, sulfur, and chlorine 
(active) compound. For use on 
medium and low carbon steel 
when speed of production and/or 
accuracy of finish are not an im- 
portant consideration. 

f. Straight mineral oil (petroleum 
oil without compound). Used for 
machining non-ferrous type 
metals. Also, used as a blending 
oil to adjust active or passive com- 
pounds to a composition suited for 
specific requirements of less sever- 
ity than those for which the pur- 
chased compound oil is capable. 


Cutting Fluid Ingredients 


Mineral Oil. The mineral oil used in 
cutting fluids is selected for suitable 
characteristics when used in various op- 
erations. In all cases it must be of high 
enough flash point to preclude any pos- 
sible evaporation or fire hazard. It must 
be resistant to oxidation when exposed 
to air at high temperatures, so that it 
will not thicken in use. It must have 
low viscosity for highspeed operations so 
that the fluid can reach the cutting 
edge of the tool quickly, and get away 
freely to dissipate the heat. On the other 
hand, on slow-speed operations it must 
be adhesive in character to stick to the 
work. 

-Lard Oil. Lard oil, which was the 
original cutting oil, is still useful in 
many cutting operations as it enables 
the fluid to “wet” the metal more quickly 
and completely, and makes a somewhat 
stronger lubricating film than straight 





METAL CUTTING FLUIDS 


CUTTING OILS SOLUBLE OILS 
MINERAL OIL BLENDS 


Lard, sulphur chlorine (active) —sulfonated 
type 
Lard, oil and sulphur (active) —alcoholic soap 


type 
Lard, oil and sulphur (passive)—soluble 
paste 
Lard, oil (mineral lard oils)—grade | 
Sulphur and chlorine (active)—grade 2 
Straight petroleum oil 














FIG. 11. Metal cutting fluids (oils). 


The general physical characteristics of 
representative metal cutting oils are shown 
for comparison. All types are indicated, from 
straight mineral oils used for blending, thru 
mineral lard oils to sulfurized bases, which 
must be cut back with comparatively light 
mineral oils for use. The transparent type 
oils are also shown. This product is finding 
favor on certain operations where a constant 
view of the work is required. 





mineral oil. Lard oil is compounded in 
varying proportions with mineral oils 
of different viscosity. 

Sulfur. Sulfur has become a valuable 
additive, particularly in the machining 
of steel because it prevents the pick-up 
or welding of very small particles of 
the work to the tool. Welding quickly 
destroys the cutting edge and necessi- 
tates regrinding. Sulfur fortifies the lu- 
bricating film in such a way that this 
pickup is prevented. Sulfur may be in- 
corporated into lard and mineral oils in 
varying porportions at varying tempera- 
tures. The temperature at which it is 
added determines the “activity” of the 
cutting oil. Accordingly, a copper strip 
will be discolored when sufficient tem- 
perature rise occurs in such oil. Oils 
containing sulfur give better protection 
against welding under heavy loads such 
as broaching and threading, and are 
usually used on those operations. 

On the other land, sulfur when added 
to the lard and mineral oils at a cer- 
tain temperature will be passive or in- 
active and will not corrode the copper 
strip. This is a desirable feature when 
it is necessary to protect the bearings 





of the machine tool. Similarly, in on. 
cases it is desirable to protect the work. 
For this reason, the passive sulf:; js 
generally preferred for many cu'ting 
operations including that of autor:atic 
screw machines and turret lathes. 

Chlorine. In addition to the mineral] 
oil, lard oil, and sulfur, chlorine js g 
useful additive in the machining o! the 
harder steels, particularly at low s:ceds 
and under heavy pressure. Chlorine as 
an additive was developed throug): the 
experience of many operators when they 
were unable to make cutting tools <tand 
up. The addition of a little carbon. 
tetrachloride was found very effective 
but, at the same time, proved to be a 
health hazard for the operator and, in 
addition, evaporated quickly. Moreover, 
it is very expensive. In the later develop. 
ment of cutting fluids it has become pos- 
sible to combine chlorine in stable form 
with other materials and to use it for 
metal cutting. 

Mineral lard blends without chlorine 
are used principally on non-ferrous 
(other than iron and steel) metals be- 
cause they are not likely to weld. 

The body of a cutting oil will vary 
from a very light-bodied oil for high 
speed, ligt duty cutting, to very heavy- 
— products for low-speed, heavy duty 
jobs. 

Cutting oils should have the least pos- 
sible viscosity to assist centrifuging. It 
is easier to separate chips in a centri- 
fuge from a low viscosity cutting oil 
than from a viscous one. A lower vis- 
cosity oil also has a higher thermal con- 
ductivity, and less power is required to 
drive the circulation pump. As is the 
case with lubricating oils, cutting oils 
should also be chemically stable and 
resist any tendency to oxidize. An oil 
that breaks down in this way will cause 
deposits on machine slides and other 
parts. 

Soluble oils are in a different classi- 
fication as they are mixed with water 
and the emulsions thus formed are the 
cutting fluids. They are used principally 
where the primary requirements calls 
for a coolant, and where little lubrica- 
tion is needed. 

Each type and grade of cutting oil has 
definite properties that fit it specifically 
and in preference to others, for particu- 
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FIG. 12. Cutting speed vs cutting temperature. 


‘ Summarization of several duplicate tests, 
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CUTTING SPEED-SFPM 


all in close agreement, show the cutting 
speed-cutting temperature relationship us- 
ing cemented carbide tools and annealed 
Nodular iron. The dash line indicates the 
abrupt temperature rise as welding starts 
and builds up on the tool. As the build-up 
portion breaks away, the temperature sud- 
denly decreases. This effect is more pro- 
nounced with other tools and softer metals. 


REFERENCE: Tool Forces and Tool-Chip Ad- 
hesion in the Machining of Nodular Cast Iron, 
by K. J. Trigger, L. B. Zlystra & B. T. Chao 
ASTM paper No. 51-A39, Nov. 1951. 
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FIG. 13. Non-corrosive transparent cutting oil. 


These Spring Anchor Studs were made of stressproof steel on a 
5-spindle Model B, Davenport machine using high speed steel tools. 
There were 7 operations necessary with an indexing cycle of 11 sec. 
The tool life was increased 8 times by the use of this transparent 
cutting fluid. The knee tool had previously been ground once an 
hour but now completes 8 hr per grind. The cut-off tool previously 
ground every 10 to 30 min, now requires grinding only once in 8 hr 


against previously hourly grinding. 


lar operations. Seldom does a manufac- 
turing plant purchase a separate oil for 
each of the many cutting operations to 
be served. In the interest of minimum 
inventory and flexibility ,it is often the 
practice in large shops to use one or a 
few grades of cutting oil, to which are 
added light mineral oil of low viscosity 
inédifferent proportions to meet the dif- 
ferent operations. In such instances the 
cutting oil stocked would be of the ac- 
tive type adapted to the more difficult 
cutting requirement. Petroleum oil< of 
the proper viscosity is added to make 
grades of lessét compound and adequate 
for less severe operations. 

It must be remembered that a cutting 
fluid selection must be based on the in- 
dividual operation, the material being 
machined, the tool, its material, size and 
shape, and the conditions of operation 
such as speed, depth of cut and feed, 
and the results desired in tool life, chip 
formation, and finish. 


Selection of Proper Cutting Fluids 


The most severe cutting operations 
are those that are done at relatively 
low speeds, and under heavy and some- 
what intermittent loading. Examples are 





VARIABLES IN METAL CUTTING 


Material to be cut 
Machine tool used 
Tool material 
Tool grinding 
Tool setting 
Operation 

Cutting speed 
Depth of cut 

Feed 

Finish required 
Cutting fluid used 











FIG. 15. Variables in metal cutting. 


Because of the vast number of variables 
associated with the cutting of metal, it is 
necessary to consider their relationship to 
each other before any intelligent recom- 
mendation for cutting fluids can be given. 
Even the cutting fluid itself becomes one of 
the variables but it is subject to other im- 
portant details, fixed or changeable; and 
some condition or quality, characteristic of 
the material, tool, or operation. 
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FIG. 14. Non-corrosive transparent cutting fluid. 





The carburetor float needles shown were made of 416 stsinless 
steel on a 5-spindle Davenport machine using high-speed stee! tools, 
There were 6 operations necessary with an indexing cycle of 5 sec. 
The tool life was considered remarkable for the reason that several 
cutting oils had been tried without success and the present oil re. 
placed a much more expensive mixture of oils. The forming tools 
on both the roughing and finishing cuts lasted 3 hr 15 min and all 


of the other tools went full 8 hr between grinds. 


broaching, heavy threading, gear cut- 
ting, and deep drilling. The least severe 
is the cutting that can be done at rela- 
tively high speeds such as turning, bor- 
ing, milling, shallow drilling, and light 
threading. 

The ease with which metals are cut 
is rated and classified by laboratory 
machinability tests. The problems in 
measuring machinability are manifold. 


Because of the numerous variables in- - 


volved, machinability ratings must’ be 
based upon shop operations under com- 
paratively uncontrolled conditions, or on 
laboratory tests with conditions simpli- 
fied by various assurhptions. The latter 
method is preferable. Such machinabil- 
ity ratings are usually based upon de- 
termination of tool wear, chip behavior, 
energy consumption, or rate of metal 
removal. 


In a general way, low strength and 
low ductility during cutting seem to be 
desirable for good machinability. As 
these properties are mutually contradic- 
tory for most metals, the desired balance 
between them would be expected to vary 
for different machining operations. Con- 
sequently, it seems likely that steels that 
are good for certain types of cutting 
may be unsatisfactory for other machin- 
ing operations. Caution should be exer- 
cised in using machinability ratings 
based upon one type of cutting for pre- 
dicting the behavior in other types of 
machining. For the same reason, discre- 
tion should be used in accepting machin- 
ability ratings based upon physical or 
mechanical properties rather than upon 
performance in simulative tests. 


There are three basic types of mate- 
rial used in cutting tools, and the im- 
portant difference in the cutting tool 
metals is the temperature at which they 
will lose their hardness and cease to cut. 
High temperatures are caused by high 
cutting speeds where a greater amount 
of metal per minute is removed from 
the work, and a corresponding amount 
of heat generated. 


High Speed Steel 


The first steels to be used for cutting 
tools were high carbon because at the 


time, these -were the hardest. Later, 
when special alloys which retained their 
hardness at higher temperatures, came 
into use, they were called high speed 
steel because they permitted higher cut- 
ting speeds. They are still widely used. 


Cobalt Alloys 


Some 30 years ago, the first cobalt 
alloy (Stellite) came into use because - 
it retained its hardness at higher tem- 
peratures than the prevailing high 
speed steel and permitted higher cut- 
ting speeds on many operations. There 
are now other alloys of this type. 


Cemented Carbides 


Within the last 15 years cutting tools 
have been made, from tungsten carbide 
alloyed with cobalt, by the powdered 
metal and sintering process. This alloy 
retains its hardness at still higher tem- 
perature. These carbides are made in 
small blocks to various sizes for various 
cutting tools. They are cemented — or 
brazed — under high temperatures, to 
recesses cut in the steel shanks that 
carry them and the cutting is actually 
done by the small sintered carbide in- 
sert. With these various cutting tool 





METAL CUTTING OPERATIONS 
ARRANGED IN ORDER OF SEVERITY 


Broaching 

Pipe threading 

Plain tapping and threading 

Gear cutting 

Deep Drilling 

Multiple spindle automatic screw machine 
milling, boring, turret lathe operations 

Forming, drilling, threading operations, 

High speed light feed operations on 

Automatic screw machines 

Sawing, grinding, thread grinding 











FIG. 16. Metal Cutting Operations. 


Many operations are very severe anc some 
are comparatively simple and mild. Chip 
clearance, tool contact area, and the ability 
of the cutting fluid to reach the cutting 
edges of the tool for lubricating, cooling, 
and washing chips away, must all be con- 
sidered. This slide indicates the general 


order of severity of machine tool operations. 
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TOOL LIFE 
CUBIC INCHES 


10 20 30 40 50 60 70 80 90 100 
CUTTING SPEED -SFPM 


FIG. 17. Tool life vs cutting speed 


When establishing the test procedure for 
slecting cutting tools, determination of a 
cutting speed is probably of first importance. 
The urge for a fast test often results in 
selecting a cutting speed that is too high to 
give reproducible results. Time and mate- 
rial may be wasted if too low speed is used. 
These errors can be avoided by selecting the 
cutting speed from a tool-life vs speed curve 
developed by using the work material, tool 
material, tool design, and test equipment that 
are to be used in the actual test. Note that 
this curve, Fig. 17, is parabolic in form to a 
point about 85 surface feet per minute and 
as the speed increases beyond this point the 
curve abruptly changes and drops rapidly 
to a point representing instantaneous tool 
failure. Tests run at speeds lower than where 
the curve changes direction will be repro- 
ducible; those run at higher speeds will be 
erratic. A safe rule would be to select a 
speed of 85 per cent of that determined from 
the point of inflection of the trial curve. 


—_——- 


REFERENCE: Paper by Thomas Badger, ASME, 
Atlantic City, Nov. 28, 1951. 





materials different types of cutting fluid 
are often needed. 

As an aid in selection of suitable cut- 
ting fluids the accompanying recommen- 
dation chart’ was drawn up. 

In this cutting fluid chart, the opera- 
tions have been arranged in the order 
of severity, and the steels divided into 
easier cutting and harder cutting 
groups. It will be noted, in the cutting 
fluid chart, that more than one cutting 
fluid is recommended under each opera- 
tion for both the easier and harder cut- 
ting metals. The chart is based on manu- 
facturers’ practice, which is the only 
satisfactory basis for recommendations. 

No one manufacturer uses all of these 
cutting fluids, but each has a definite 
advantage in some combination of op- 
erations and materials. The operator 
usually prefers to carry fewer grades, 
using a stronger fluid where a weaker 
one would be adequate. He can reduce 
the strength of a cutting fluid by dilut- 
ing it with mineral oil of the correct 
viscosity. In emergency, he can even use 
a fluid that is not strong enough for 
high efficiency, by reducing the cutting 
speed or feed. 

In offering the cutting fluid for the 
user's requirement, it is necessary to 
know whether he is basing his selection 
on the most effective fluid for the hard- 
est operation, of how far he wants to go 
IN accommodating it to other opera- 
ions. If the hardest operation is a 
large production job he will probably 
want ‘he most effective cutting fluid he 
can get. If, on the other hand, the 





hardest operation is infrequent, he may 
logically prefer a fluid of lower com- 
pounding. In general, where most of 
the machining operations are  per- 
formed, at least three cutting fluids will 
he needed, as follows: 

1. An oil compounded with lard oil 
and active sulfur, with or without chlo- 
rine, as requirements may indicate. 

2. An oil compounded with lard and 
inactive sulfur for the lighter opera- 
tions or where the machine tool may 
require it. 

3. A soluble oil adapted to the kind 
of water used, for emulsions to be used 
usually on the lighter operations, and 
particularly with the harder cutting tool 
material. 


Soluble Oil As Cutting Fluid 


In the search for a proper metal-cut- 
ting fluid it was found that some opera- 
tions required a coolant more than a 
lubricant and Taylors’ comprehensive 
work with his definite references to 
water as a cooling medium demon- 
strated that with some modifications, 
water could be used safely and efficiently 
as a cutting and grinding fluid. 

Water is one of the most effective 
cooling agents known. Volume for vol- 
ume, water is about twice as effective in 
carrying away heat as mineral oil. Water 
alone, however, is unsuited as a cutting 





VARIABLES IN METAL CUTTING TOOLS 


MATERIAL EFFECTIVE ANGLES 
GRINDING SETTING 
Carbon tool steels Back rake Working 
angles 
High speed steels Side rake Setting 
Sintered carbide Side relief Entering 
End relief True rake 


Side cutting Lip 
End cutting Relief 
Tip radius 











FIG. 18. Variables in metal cutting tools. 


The cutting tools vary greatly. The mate- 
rial from which they are made and the type 
of work to be done influences their shape 
and grinding angles vary with the metal to 
be cut. Even after the tool has been ground 
to the prescribed angles, a whole new series 
of variables develop as the tool is set, or 
secured in its holder in preparation for the 
cutting operation. As the work begins and 
wear on the tool begins, further series of 
variables take place until the end of the 
tool life. 


fluid because of its rust and corrosive 
tendencies, and its lack of good friction 
reducing properties. If mineral oil is 
emulsified in water the cooling ability of 
the water is impaired because of the 
difference in the specific heats of water 
and oil, and one of the main considera- 
tions in developing an effective cutting 
fluid is to combine high cooling ability, 
such as that provided by water with the 
effective friction-reducing ability of oil, 
without impairing either function. 

Soluble oils are in a different classifi- 
cation than cutting oils as they are not 
used as received from the purveyor. 
They are mixed with water in different 
proportions, and the emulsions thus 
formed are the cutting fluids. 

The base employed must be of such 
a type that either hard or soft water 
may be used, and without the necessity 
of heating the water before emulsifica- 
tion, 

Although normally called soluble oils, 
they are not really soluble, but go into 
an emulsified state where tiny globules 
of the oil are completely surrounded by 
and widely dispersed, in the water. The 
mixture assumes a white, milky appear- 
ance. 

Soluble oils should always be added 
to the water—the water should never be 
added to the oil. The “raw” oil should 
be added to at least four times its. vol- 
ume of water. Unless sufficient water is 
used, the emulsion may invert and be- 
come droplets of water, surrounded by 
oil, instead of droplets of oil surrounded 
by water. An inverted mixture can 
easily be detected by its slimy, or pasty, 
appearance and should be discarded. 

An inverted mixture is a poor cool- 
ant and addition of water will not cor- 
rect the condition. The only solution is 
to clean the system thoroughly. and start 
with a new mixture. 

Three types of soluble oils are in gen- 
eral use today: 

1. Mineral oil compounded with a 
neutralized sulfonated oil, either from 
fixed or petroleum oils. 

2. Mineral oil compounded with an 
alcoholic solution of soap. 

3. A paste made from a thick soap 
solution, with or without oil. 

When petroleum sulfonates are used, 
the first class is comparatively easy to 
manufacture and offers a safeguard 
against rusting on iron and steel parts. 
The petroleum sulfonates add deter- 





SULFONATED 
COMPOSITION TYPE 
Free fatty material........ 2% max. 
Water content............ 59% max. 
Mineral oil content......... 859% min. 
Soap confent..ccccccccccs coccce 
Pr babtneneee 2% max. 





TYPICAL SPECIFICATIONS 
SOLUBLE OILS 


ALCOHOLIC 

SOAP TYPE GRADE 1 GRADE 2 

6-20% max. None 40% min. 

7.5% max. 30-40% 35-50% 
70% 40-50% None 
caine 15% min. 15% min. 

3.5% max. 5% max. 5% max. 


SOLUBLE PASTE 








FIG. 19. Metal cutting fluids (soluble). 


Soluble cutting fluids are available in 
liquid and paste form. The sulfonated type 
seems to be acceptable for all around per- 
formance and the new EP type soluble oils 
are of this class. The alcoholic-soap type 
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soluble oils have proved sucecssful in many 
operations, but are not suitable for use 
with all plant water. The soluble paste type 
is the least desirable and is harder to handle 
in the plant from a mixing standpoint. 


C-13 











CUTTING FLUID RECOMMENDATIONS. 




















Order of : For easier cutting For harder cutti For other easier 
severity Operations Tool iron and steel Tool iron and + cutting metals 
of compounding Type of com: i i 
1,2 Brosching and pipe threeding HS Lard; acevo sulfur GEM) HB Lard ative elf chiorine ¢H, M) (1-10) HS» “fight minerd! oi 
HS Lard; inactive sulfur HS ; active sulfur (H) CC ‘Light mineral oil 
HS Soluble oil and water CC Lard; inactive sulfur (H) Aluminum 
CC Soluble oil and water CC Soluble oil and water (1-10) HS Concentrate and kerosine 
3 Tapping and threading (Plain) HS Lard; active sulfur (H, M, L) HS Lard; active sulfur; chlorine (H, M) 6-10) HS Soluble oil, water and ‘:erogj 
HS Lard; inactive sulfur (i) HS Lard; active sulfur (H, M) (10) GC Soluble cil'ant'eutn 75 
4 Gear cutting, shaving, and HS Lard; active sulfur (H, M, L) HS Lard; active sulfur; chlorine (H, M) Brass and bearing bronze 
wing HS Lard; inactive sulfur HS Lard: active sulfur (M, L) 1-10) HS Lard and mineral (H, 
CC Lard; inactive sulfur (M) CC Lard; inactive sulfur (H) 10) CC Dry ee 
5 Drilling (deep), gun drilling HS Lard; active sulfur (M, L) H8 Lard; active sulfur; chlorine (H, M) Zi 
HS Lard; inactive sulfur (M) HS Lard: active sulfur (H, M, L) (1-10) HS Soluble oil and water 
HS Soluble oil and water CC Lard; inactive sulfur (H) (6-10) CC Soluble oil and water 
CC Soluble oil and water CC Soluble oil and water Numbers in parentheses refer to order «/ severity 
67. Méilling and boring, multiple spindle HS Lard; inactive sulfur(H,M,L) HS Lard; active sulfur (L) For other harder cutti Is 
ouleuntte screw machines, and turret HS Soluble oil and water HS Lard; inactive sulfur (M) 7 Gane and oan ge 
lathes: drilling, forming, turning ream- CA Soluble oil and water CA Lard; inactive sulfur (L) (1-10) Hi Tard and mineral (H, M, L) 
ing, cutting off, tapping and threading CC Soluble oil and water CC Lard; inactive sulfur (L) rigs HS Soluble oil and water 
CC Soluble oil and water (1-10) CC Soluble oil and water 
9 High speed, light feed automatic screw HS Lard; active sulfur (L) Everdur (silicon bronze 
S° See ee te tapping, HS Lard; inactive sulfur (M,1) HS Lard; inactive sulfar (M) (1-5) HS “Lard and mineral (1, M, 1) 
go turning, reaming, box mil- CA Soluble oil and water HS Soluble oil and water (6-10) HS Soluble oil and water 
ling, cutting off, drilling, planing, CC Soluble oil and water CA Lard; inactive sulfur (L) (1-10) CC Soluble oil and water 
shaping and turning CA Soluble oil and water M bronze 
CC Soluble oil and water (1-5) HS jp poe pr nae (H) 
10 Sawing Soluble oil and water Lard; inactive sulfur (L) (6-10) HS Lard and mineral (H, \ 
Lard; inactive sulfur (L) Soluble oil and water {t-10) CC Soluble oil and da ” 
10 Grinding Soluble oil and water Soluble oil and water Nickel, monel metal, and incone! 
10 Thread grinding, etc. Lard; active sulfur and chlorine Lard; active sulfur and chlorine with (1-10) HS Lard; active sulfur (L) 
with light mineral light mineral (1-10) CC Soluble oil and water 
Tool material Strength of i 
HS—High speed steel “ee 
CA it alloys (stellite) (M)—Medium 
CC—Cemented carbide (L)—Low 











gency to the soluble oil mixture, offer 
greater cleansing action for the machine 
parts and considerable aid in deep drill- 
ing operations. 

The second type requires less techni- 
cal skill in compounding and less ex- 
pensive equipment to manufacture. 

The paste type, represented by the 
third classification, offers the least de- 
sirable finished product. 

Typical specifications for these prod- 
ucts are: 














Soluble oils Soluble paste 
Sulfonated Alcoholic 
type, soap type, Gradel Grade 2 
Composition percent percent percent percent 
Free fatty ma- 
eae 2max. 6-20max. None 40 max. 
Water content.. 5 max. 7.5 max. 35-50 
Mineral oil con- 
ee 85 min. 70 40-50 None 
Soap content — _ 15min. 15 min. 
heekeucneens max. 3.5 max. 65max. 5 max. 








Soluble oil should be a clear, homo- 
geneous, stable oil; free from disagree- 
able odor, sediment, and ingredients in- 
jurious to persons using it, either in 
the original state or in emulsions. The 
soluble oil should contain no materials 
that will cause corrosion of steel, cop- 
per, or copper alloys. The stability of 
the soluble oil should show no appre- 
ciable evidence of separation when sub- 
jected to cold weather conditions. 

The soluble oils should emulsify with 
water readily and form stable emulsions 
when thoroughly mixed in the propor- 
tions of one part of soluble oil with 15 
parts of distilled water. After 24 hr of 
standing at room temperature in a 4-oz. 
sample bottle it would show no appre- 
aan oil or cream separation. For spe- 
cial hard water areas a hard water 
emulsion test is also recorded. 

Emulsions of soluble oil should not 
have a tendency to foam excessively. The 
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residue from emulsions of soluble oil 
should be soft in nature and free from 
hard, gummy residue. Soluble oils 
should not be rancid, either in their 
original state or in emulsion. 

Some soluble oils contain water sof- 
teners as additives and may be mixed 
directly with almost any water com- 
monly used in industry but without such 
additives, only soft, or treated water may 
be used. Soft rain, lake or river water, 
where available, presents no problem. 
Hard well waters (300 to 700 ppm hard- 
ness), however, containing minerals, 
salts, etc., may offer some difficulty in 
preparing uniform, stable emulsions. 
Soft water contains 50 to 170 ppm or 3 
to 10 grains hardness per U. S. gallon. 
Hard water may contains 300 to 700 
ppm or 16 to 40 grains hardness per U. 
S. gallon and should be treated before 
attempting to mix with soluble oil to 
form emulsions. The ratio of water to 
oil in the emulsion is adjusted to suit 
the conditions of service and varies from 
one part oil to from 10 to 100 parts 
water. 

The importance of cleanliness in 
handling emulsions cannot be over- 
stated because soluble oil emulsions are 
very susceptible to contaminants. Bac- 
teria may infect inactive equipment, 
even during short periods of idleness, 
and for this reason the oil sump, and 
entire system should be periodically 
cleaned out. If the presence of bacteria 
is suspected, the system should also be 
flushed with a germicidal solution. Dirt, 
chemical, food particles, oil, grease, 
or other refuse must not be allowed to 
get into the emulsion. Metal chips, 
grinding grits, and dirt formed in the 
metal working operation may be carried 
into the coolant system and eventually 
affect the stability of the emulsion. Regu- 
lar and thorough cleaning is necessary 
for efficient operation. 


In addition to reducing operation 
costs, soluble oil emulsions are used 
where the operation requires large heat 
absorption and removal. Some heavy 
duty operations generate enough heat 
at the tool to evaporate the water at a 
high rate and if unchecked, will result 
in changing the oil to water ratio so 
that in extreme cases, all the coolant in 
the system would be lost, the water 
evaporating and the oil carried away by 
the fabricated pieces and chips. 

In grinding operations the oil is car- 
ried away by the pieces so that the emul- 
sion concentration becomes leaner with 
service. In extreme cases rusting of 
machine and parts may occur. 

Emulsions, as coolants, are usually 
prepared in the proper recommended 
concentration for given applications. In 
service, the concentrations may not re- 
main constant, either through loss of 
water from evaporation or to loss from 
carry-off. In order to maintain the pro- 
per concentration of fluid some control 
method should be adopted enabling 
rapid determination so that water or 
soluble oil may be added as required. 

Iron and iron salts are present in the 
water at many industrial plants and has 
an important effect on the rust acceler- 
ating characteristics of the finished mix- 
ture. When such water is evaporatéd 
from the surface of the fabricated parts, 
the iron salts are frequently deposited in 
a form which turns to oxide and pro 
motes rust. ; 

Algae, bacteria, and other organic 
matter found frequently in natura 
waters can affect the mixture objection 
ably. Bad odor, separation, and rusting 
are frequently traceable to these 
sources, 

Many salts are found on the surface 
of metals, particularly forgings and cast: 
ings, which are water-soluble anc wash 
off to accumulate in the cutting fluid. 
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\VALVES FOR 





Orbit Forged Steel Valves have been designed with a friction free seating principle. 
To the operator this means longer service at lower maintenance costs because the 
absence of friction in seating means greatly reduced wear at the point of seat 
contact. It is not necessary to tighten Orbit Valves to the extreme to obtain positive 
closure, due to their unique seating principle. Since there is no contact between the 
seating core and the body, or the seating core and the body seat in the process of 
opening or closing, there is no rubbing or scuffing of the valve seating surfaces. The 
extreme ease of operation of Orbit Rising Stem Production Valves is due to this 
fact. Fluid loads acting on the valve seating core are applied to the trunnions, rather 
than on the spherical seating surfaces, thus reducing the frictional lever arm to a 
minimum, as well as the torque necessary to rotate the core. Orbit’s friction free 
seating principle coupled with an exceptionally strong operating mechanism, both 
of which are contained in an all Forged Steel body and bonnet, is your assurance 
for dependable, trouble free service. 


PRODUCTION SERVICE _ 





For many years Orbit Drilling Valves have been used to control com- 
mercial gas wells and gas storage wells all over the United States, Can- 
ada and foreign countries. Thousands of them have been operated daily 
and have never been out of service. Orbit Drilling Valves have been 
chosen for these services because they afford low cost maintenance, 
easy Operation and a positive dependable shut-off in all kinds of 
weather conditions. “Switching” operations can be quickly performed 
by one man when a lease is equipped with these easy operating valves. 
Orbit Drilling Valves are made in sizes 514”, 7”, 85” and 1034”, 
Screw End and Flanged End and Cross Type. All Orbit Drilling 
Valves are furnished equipped with handwheel that is detachable. 


L. P. GAS SERVICE 


The Orbit resilient, friction free seating principle is a natural for holding 
liquefied petroleum gases. Regardless of minor body deflections, contraction 
or expansion brought about by fluctuating temperatures or pressures, the Orbit 
seating principle is not affected. No lubricant of any kind is required in the 
valve body to effect a shut-off; therefore maintenance of Orbit L. P. Gas Valves 
requires a minimum of expense and attention. Orbit L. P. Gas Valves also 
feature an all forged steel body and bonnet plus welded bonnet construction 
and adjustable reliable plastic stem packing — This combination makes the 
Orbit L. P. Gas Valve the “last word” in safety and dependability. The use of 
Orbit L. P. Gas Valves is your assurance against fluid contamination. You can 
buy Orbit Valves with confidence because they are designed to handle your 
hard-to-hold hydrocarbons and vapors. 


ORBIT VAI 


P. O. Box 699 








WATER HARDNESS 700 PPM 











FIG. 20. Soluble oil emulsion separation tests. 


OIL DILUTION 


The effect of water hardness on emulsion stability is shown by these 


curves, which represent the performance of two types of soluble oil emul- 
sions in water of two different degrees of hardness, as compared with 
distilled water. The oils tested were selected by ASTM Technical Com- 
mittee K and was reported by Section 1, Sub-Section on Physical Tests. 


REFERENCES: Emulsion Stability Test Methods for Soluble Oils, ASTM Tech- 
nical Committee K, Section 1, Sub-Section on Physical Tests—No. M 51-639, 


October 8,@951. 









FIG. 21. EP soluble oil. 


This cluster gear for Case tractor was roughed 
out on a No. 7 Fellows gear shaper and finished on 
a No. 7A Fellows gear shaper from 4620 steel, us- 
ing EP soluble oil an a 10 per cent emulsion. The 
tool life was 55 units per grind and considered very 
good because this emulsion was used to replace a 
lard-oil-sulfur cutting oil. The emulsion was pre- 


pared with untreated well water showing 324 parts 
per million hardness. 





very small amount of contamination is 
required to neutralize the effect of the 
emulsifier and produce difficulty. 
Cemented carbide tools permit higher 
cutting speeds but tremendous heat is 
released because of the greater weight 
of metal being removed. Soluble oils are 
favored in these operations because of 
their good coolant properties. It is neces- 
sary, however, to direct the stream of 
emulsion against the work so that the 
tool is not shielded by the chip being 
removed. If the flow of emulsion does 
not bathe the working edge of the tool 
constantly, intense heat develops, rais- 
ing the temperature of the tool danger- 
ously high. When the chip breaks off or 
the cutting action ends, the sudden de- 
luge of relatively cool emulsion pro- 
duces cracks in the carbide insert and 
the edge of the tool begins to disinte- 
grate. The stream of coolant should be 
directed to enter beneath the chip and 
keep the tool constantly and evenly 
cooled. High pressure streams of coolant 
should be carefully avoided wherein the 
liquid hits the work at high velocity and 
splashes. This condition does not permit 
effective heat transfer. In short, elimin- 
ate all restrictions, deliver a large vol- 
ume of coolant at low pressure so that 
it forms a fluid ball around the active 
edges of the tool and thus has ample op- 
portunity to absorb heat effectively. 
The individual mixtures for specific 
jobs vary widely according to the job, 
rust-preventing character of the metals 
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being machined, and the lubrication re- 
quirements of the machine. The finishes 
obtained are generally as good as with 
cutting-oils. The richer mixtures of 10 
and 20 per cent are used for broaching 
and pipe threading the easier cutting 
iron and steel material. The 4 and 5 per 
cent emulsions are generally satisfactory 
for milling and boring, multiple spindle 
automatic screw machines, and turret 
lathes; drilling, forming, turning, ream- 
ing, cutting-off, tapping, and threading 
all ferrous metals where cemented car- 
bide tools are used. The leaner mixtures 
are also suitable for high speed light 
feed automatic machines for iron and 
steel, and for both easier and harder 
cutting metals when Stellite, or cement- 
ed carbide tools are used. Use emulsions 
of 4 per cent soluble oil for sawing and 
plain grinding of these ferrous metals. 

Lean mixtures are used for grinding 
as excessive oil in the richer mixtures 
will clog the pores of grinding wheels 
and cause them to skid instead of grind. 
The grit size of the wheel must be taken 
into consideration as wheels with coarse 
grit make a heavier cut, and, therefore, 
requires a richer mixture than a fine 
grit wheel in order to produce the de- 
sired finish. The grinding of harder 
metals requires less lubrication and 
more heat dissipation as there is less ten- 


‘dency for the metal to wipe or draw. 


Therefore, a much higher ratio of water 
to oil should be employed. In order to 
maintain the desired finish, the grinding 


wheel must be kept clean, so the stream 
of emulsion should be directed against 
its surface with sufficient force to dis- 
lodge the minute chips, wash them from 
the wheel, and prevent it from picking 
up dirt and grindings. A wheel loaded 
with dirt and grindings becomes glazed 
and will not cut cleanly. As a further 
aid in maintaining a clean grinding 
wheel, a reservoir of adequate capacity. 
should be provided and fitted with sufh:- 
cient baffles to enable the minute chips 
to settle out of the emulsion. A wetting 
agent should be incorporated in the 
emulsion to reduce its surface tension. 
which is normally equal to that of water. 
This wetting ability also aids in dissi- 
pating heat from the work-piece and by 
wetting the chips, allows them to settle 
out of the emulsion quickly. 

A soluble oil may perform satisfac- 
torily in grinding operations yet may not 
pass the supreme test of stability of 
emulsion because of the condition of the 
water used. 

Anti-foam addition agents are added 
to soluble oil to stop formation of foam. 
Foaming causes trouble in pumping and 
a fluid that is full of air bubbles cannot 
perform its functions of cooling cand 
anti-welding. In grinding operations, 
foaming carries over metal particles that 
load the surface of the grinding wheels 
and causes burning and checking on the 
parts. Anti-foams do a good job in pre 
venting lather caused by aeration of the 
emulsion, keeping it from frothing out 
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SHELL’s simple Turbogrid tray 
offers outstanding advantages in per- 
formance and cost . . . advantages that 
result in much higher capacity and 
in operating economy. Performance has 
been fully proven in many commercial 
installa tions. 

Turbogrid trays inerease through- 
Putin existing towers, or deliver re- 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET - 


SHELL 
ANNOUNCES 


@ major advance that permits 
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... the distillation 





tray that 


makes the bubble-cap tray 


obsolete 


(a) breaking existing plant bottlenecks 


(b) full new plant capacity at lower cost 


(c) long tray life, easy maintenance 


quired throughput at lower cost in new 
plant construction.The greatest capac- 
ity advantages are obtained with criti- 
cal separations, such as depropanizers 
and stabilizers. Still other advantages 
are lower column holdup and pressure 
drop, as well as easier column control. 


Simple construction assures lower 
fabrication, installation and mainte- 


NEW YORK 20, 


To obtain more information on products advertised see page E-51 


nance costs and easier accessibility to 
all parts of the tray. Standardized de- 
sign permits use of corrosion-resistant 
alloy trays at no extra cost. 

Your inquiries are invited. Turbogrid 
trays are available from selected con- 
tractors, licensed 
by Shell Develop- 
ment Company. 






N. Y. 
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or rugged all-metal industrial types . 


“2 Tformometers 


Hf, ” 
‘dim all forms — ranges —stem lengths — connections 

& Whether your requirement calls for certified laboratory thermometers... 
. .or thermometers for remote reading 
... you'll find exactly what you require in the Weston-TAG line —the most 
comprehensive line of quality thermometers ever offered by ONE manu- 
facturer. Literature on request. WESTON Electrical Instrument Corpo- 
tation, 617 Frelinghuysen Avenue, Newark 5, New Jersey. 





ALL-METAL 


~-have readable, dial-type scales 

' and corrosion-resisting stainless 

_,.. steel stems—stem lengths from 2” 

"_ to 24”—ranges from low as —100°F. 

— to high as 1000°F.—accuracy 4% of 
- 1% of thermometer range. 



















GLASS 


—certified sets of ASTM Testing 
thermometers with overlapping 
ranges in protective case. Ranges 
from —36°F. to high as 760°F. Also 
precision and standard etched stem 
thermometers for general testing. 





Q 


ALL-METAL 


—provide unmatched readability 
and durability—accuracy within 1% 
of thermometer range. Available in 
all types, ranges and stem lengths 
(24%” to 72”) for all requirements. 





GLASS (Metal Case) 


—available in all forms, all ranges, 
stem lengths and connections. Accu- 
racy within one scale division, Also 
submarine types, metal and cupcase 
thermometers. 


































ELECTRICAL 


—resistor bulb sensing element per- 
mits mounting indicator any dis- 
tance away from point of measure- 
ment. Multiple remote readings also 
possible by use of selector switch 
and several bulbs. 
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PRESSURE ACTUATED 


—for remote reading, in 5, 6 and 8” 
dial sizes. Ranges from low as 
—325°F. to high as 1000°F. Accu- 
racy one scale division unaffected 
by vibration or severe shock. Cases 
of iron, brass, or plastic. 


— TO INDICATE — RECORD — CONTROL 





of the reservoir, effecting longe: 
life, and producing better 
finishes. 

In the past several years, emu'<ions 
have been used in certain operstions 
where the design of the machin: al. 


tool 
“face 


lowed the coolant to enter the ‘ubri. 
cating oil system, causing sludgi.g of 
the lubricating oil and resulting in ear. 
ing failures. Either the machine «ould 


be corrected mechanically, to prevent 
the coolant entering the lubricatir:.: sys. 
tem or an emulsion should not be used, 
Nor should lubricating oil leak from 
the bearings into the soluble oil emul. 
sion. 

Soluble oil emulsions have no odor 
and women operators like them as they 
soften their hands. The pieces are cooler 
and easier to handle. Clothes do not be. 
come stained. 

Germicides may be added to soluble 
oils in the machines, generally in the 
ratio of one part germicide to 600 parts 
emulsion. It should be renewed every 
two weeks. 

New EP soluble oils are showing ex- 
cellent performance in a wide variety of 
applications. Certain very severe cut- 
ting operations on alloy steels for jet en- 
gines have show that EP soluble oils are 
the only really satisfactory cutting fluids 
for such machining operations. 


‘Summary 


The two most important functions of 
metal-cutting fluids are lubrication and 
cooling. Lubrication maintains the cut- 
ting tool in good condition and reduces 
friction at the chip-tool interface. It also 
contributes to the uniformity of finish 
and reduces power consumption. Cool- 
ing protects the tool from becoming over- 
heated, lengthening its useful life; it 
contributes to uniformity of finish and 
dimensions of parts, and to the comfort 
of operators in handling the finished 
parts by reducing their temperature. 

Additional features will be found in 
the many newer types of cutting oils 
available, which were designed for 
various combinations of cooling, lubri- 
cating, film-forming, anti-rusting, and 
anti-corrosion properties desired for the 
different. metals, operations, production 
rate, surface finish, and useful tool life. 
There are also three general types of 
soluble oils available that are quite dis- 
tinct from the cutting oils and are in- 
dicated for operations requiring pre- 
dominantly cooling effects, although 
they possess ample lubricating proper- 
ties as well. 

Cleanliness and good housekeeping 
cannot be stressed too much, these be- 
come “musts” in the production shop be- 
cause surface finish and tool life are af- 
fected by cutting fluids containing fine 
chips, dirt or grindings. 

Disagreeable odors indicate activity of 
certain types of bacteria, decomposition 
of food particles or other refuse thrown 
in, or allowed to contaminate the fluids. 
Bacteria are not present in soluble oil 
but may be found in the water that 1s 
used for emulsification. If suspected of 
contamination, the system should 
cleaned thoroughly and a new start 
made using fresh fluid. zat 
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Can RELY ON ROCKWELL 





“20 “ 
RIFICE METERS 


ey, 









— 


MEASCRE MORE...AT LESS COST/ 


You gain in many ways by using Rockwell orifice meters. The precision 
HE ROCKWELL engineered, sturdily built mechanism records static and differential 
INTE GRATOR pressures exactly as they occur. All operating parts are of heavy stainless 
steel... made to last! Routine servicing is easier, too, due to the accessi- 
bility that has been built into this design. And with the Rockwell unit 
manometer construction you can interchange the high side chamber 
with other chambers of higher or lower range, thus sparing the expense 
of stocking complete meters. 

You also benefit from the new and exclusive Teflon bearing stuffing 

box that seals bottle tight without lubrication and without binding. 
Wherever you measure large volumes; whatever the fluid, 
whether in plant or field, you figure to measure more at 
lower costs by using Rockwell orifice meters. Write for 
bulletin 1050. It gives full facts on all these money saving, 


Ca 9 money earning features. 
MEL HART 


WITH MACHINE PRECISION 


The operator of a Rockwell integrator mechanically 
computes the total extension of flow meter charts by 
‘racing contrasting colored lines over the static and 
differentic! lines as made by the meter. The total 

opPears on a direct reading counter, accurate to : 

A of one =er cent or closer. One Rockwell integrator 

Will calculate up to 300 average charts a day. 
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See Oe eee 7 er : 
-+ ; FIG. 1. Schematic wiring diagram 
| sean ElectroniK potentiometer. 
1 | AOVUSTMENT 
Rw ” 
2 at oe aw emes ate ant ee ait en ow os a oe | 
| yw NOTES: 
Ro Re - Ra . 
sa ais Sli AANA AAA For measuring thermocouple E.M.F. or ci.eck- 
”) (2) (3) ing instrument remove jumper bar between 


terminals “T.C."" and “Instr.” 


Numbers in parentheses adjacent to res :tors 
4 z “ refer to locations on spool mounting plat- 


BAT “R."" shunt is mounted on slide wire. 





5. OR 6 WIRE CAHLE TO 








Bar. 
BALANCING MOTOR sup uci . a 
AND JUNCTION BLOCK R,"" and -“C,""— damping resisto: and 
SEE POWER CIRCUIT R», Re capacitor. 
OlAGRAM bem \/\/\/\/\/\ WNWV/\ 











2 (4) When checking terminals are used, the 
Sites.  —_——_e. thermocouple is connected to lower terminals 
YELLOw 
> 


as shown by dotted lines instead of upper term- 











oa 
7) 


$ ‘ inals and the checking terminals are connected 
AMPLIFIER P P 

. ; i sa internally as shown by dotted lines. 

HIS CONNECTION USEC WITH R,, (5 (5) . ENE 

THERMOCOUPLE BURTIOUT ONLY GREEN is ook NOTE When circuit indicated by dashed lines is 





used, R,,, is omitted. 
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Trends in Refinery INSTRUMENTATION 


PART 3 — Factors in maintenance of continuous balance potentiometers 


S.D. ROSS* and J. PROCOPI* 






T HE subject of instrument maintenance 


FIG. 2. Inside of case, strip chart recorder. 
and service as applied to electronic po- 


tentiometers is one of considerable in- SORMINOMETES 
terest to petroleum processors. In cur- TYPES ONLY) 


rently expanding petroleum technology, 
productive output is influenced to a con- 
siderable degree by the performance of 
thousands of continuous balance poten- 
tiometers, with the number of units em- 
ployed increasing at an unprecedented 
rate. 

It is somewhat amusing to reflect that 
the introduction of these electronic in- 
struments fostered a notion that, in 
order to keep them in first-class oper- 
ating condition it would be necessary to 
employ instrument men highly trained in 
the field of electronics. This notion has 
been dispelled by over a decade of ex- 


*Brown Instruments Division of Minneapolis- 
Honeywell Regulator Company. 


WHAT DO YOU WANT TO PURIFY? 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 
fluorides and unsaturates from process liquids or gases. Materials - 
treated in principal applications are: motor oils and other lubricat- 
ing, specialty, and technical oils; petrolatums and waxes; aviation 
and motor gasoline stocks; kerosene; diesel and heating oils. 








DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 


Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 
removal of unsaturates—conversion of sulfides to elemental sulfur— 


fluid catalyst applications—as catalyst carrier in copper sweeten- 
ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 
inquiries are invited. 


ATTAPULGUS“4z.52202"" - POROCEL cmrot: 


j Dept. Y, 210 West Washington Square, Philadelphia 5, Pa. 
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OILING ‘TUBE 
DRIVE CABLE 


CHART MOTOR 
CABLE DRUM 


STANDARDIZING 
MECHANISM 
(POTENTIOMETER 
TYPES ONLY) 


CABLE CLAMP 


MOTOR PINION Ga 7) aoe. pe MOUNTING 
y y SCREWS 


SELECTOR 
SWITCH 


But 


SC ee 


. 


BATTERY 
CONDITION 
INDICATOR 
(POTENTIOMETES 
TYPES ONLY} 


CHART KNOB 


BUTTON * & 
ners feat : ‘CHART PLATE 
s = i RETAINING POST 


GUIDE BAR 
CHASSIS LATCH 
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FIG. 3. Top, rear of chassis, 
strip chart recorder. 


FIG. 4. Center, recorder with chart 
plate and resistor cover removed. 


FIG. 5. Bottom, strip chart recorde: 
with chart removed. 


perience. It has been found that through 
a program of regular inspection and 
preventive maintenance, these ji tru- 
ments will supply practically tro ible. 
free operation. When operational fail- 
ures do occur, maintenance is reduced to 
a relatively simple system of checks. Ab. 
sence of numerous levers, gears and 
other mechanical components in elec- 
tronic instruments facilitates the isola- 
tion of trouble. Correction of any diff- 
culty is further simplified through color. 
coded wiring, clearly marked and easily 
accessible terminal blocks, and com. 
pletely interchangeable and easily re- 
placeable components. 


Preventive Maintenance 


In many refineries, servicing of con- 
tinuous-balance potentiometers, except 
for pen and chart servicing, is effected 
when instrument malfunctioning occurs, 
or when a processing unit is shut down 
periodically. Management in these 
plants, in weighing costs of increased in- 
strument personnel required for periodic 
checking against increased cost of 
maintenance required through neglect of 
preventive measures, have decided that 
increased maintenance is less expensive 
than increased instrument manpower. 
This seems to be a minority opinion. 

The majority of petroleum processors 
seem to have accepted as truth the adage 
that “an ounce of prevention is worth 
a pound of cure.” In these majority 
plants, instruments are usually inspected 
once each day. with the inspector’s ear 
tuned for any warning of shafts or bear- 
ings in need of lubrication. Drive gears 
and pinions are checked for signs of 
wear. In contaminated atmospheres (sul- 
fur, gas. etc.) thermocouples and ther- 
mocouple switches, if any, are examined 
and checked frequently to ensure that 
they are clean. 

Depending upon the application and 
usually at monthly intervals, the print 
wheel ink pads on multiple-record in- 
struments are resaturated so that a clear. 
legible record is to be obtained. Where 
high ambient temperatures prevail, bal- 
ancing motors are disassembled period- 
ically in order that the lubricant can be 
changed. 

Calibration of these instruments is 
checked at frequent intervals, unless 
duplicate measurements are being em- 
ployed, and these agree. Finally, at 
yearly intervals, the drive gear shaft and 
needle bearings are cleaned with clean- 
er’s naphtha, and the needle bearings 
repacked with the prescribed lubricant. 
At the same intervals, or more fre- 
quently, standardizing switch contacts 
are cleaned with a stiff brush and clean- 
er’s naphtha, to assure correct calibra 
tion and instrument operation. 

The extent of these preventive maunte- 
nance measures, and others employed 
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ANEW PICTURE OF SOUTAWESTEN 


REFINERY ENGINEERING Company is proud 
to have been chosen by SOUTHWESTERN OIL 
and REFINING COMPANY to modernize their 
plant at Corpus Christi, Texas. 


The contract calls for the construction of a Uni- 
versal Oil Products Company Catalytic Cracker, 
Gas Concentration Unit and Polymerization Units 
and Product Treater. Designed capacity will be 
5,740 barrels gas oil charge per day at 50% con- 










version. The plant will’ burn 4,350 pounds of 
coke per hour at designated throughput. 


The two most common bottlenecks encountered, 


when increased production is desired, have been 
eliminated .by making the initial capacity of the 
blower 30% greater than required for the carbon 
burned at design conditions and installing a 
fractionating column one foot larger in diameter 
than required for design capacity. At a later date 
throughput can be increased to the ultimate 
capacity of the blower and tower by changing 
pumps and adding heat exchange surface. 


Call on Treco for a discussion of your refining problems and requirements. You will find that our 
constantly expanding staff of engineering, design, construction and operating men can give you 
the correct answers and show you how to save time and money. Treco plants are designed to 
give you the utmost in efficiency and flexibility at a minimum of cost. 
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by petroleum processors, is determined 
largely by factors as size of instrument 
departments and the nature of an in- 
stallation. 


Testing and Trouble Shooting 
The dependability of this continuous 


balance unit and the lack of any require-_ 


ment for major field servicing is illus- 
trated by a recently conducted survey 
which revealed that of over 50,000 of 
these units in service over a period of 10 
years, less than 3 per cent have required 
major repairs or replacement. Never- 
theless, malfunctions occur, and the 
cause of these must be isolated quickly. 
A procedure for general testing and 
trouble isolating is outlined in the fol- 
lowing sections: 

Equipment Required for Isolating 
and Checking Defects. In order to make 
the checks described below, three pieces 
of test equipment are required, namely: 
(1) a multi-range test meter, (2) a 
portable potentiometer and (3) a decade 
resistance box. The test meter should 
be accurate to + 2 per cent, with a-c 
and d-c voltage ranges to 1000 v and a 
sensitivity of 20,000 ohms per volt d-c, 
1000 ohms per volt a-c. The ohm meter’s 
range should permit measurements be- 
tween 1 ohm and about 5 megohms. It 
should have an output meter arrange- 
ment so that a-c voltages can be meas- 
ured independently of any d-c compo- 
nent which may be present. The output 
meter consists of a condenser in series 
with the a-c voltmeter. 

The calibrated accuracy of the port- 
able potentiometer should be approxi- 
mately +0.035 mv for ranges from 0 to 
11 mv and +0.070 for ranges from 11 
to 71 mv. A potentiometer of this ac- 
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FIG. 6. Resistor compartment, 
circular chart recorder. 
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[STRAIGHT SLIDEWIRE) 


FIG. 7. Resistor compartment, strip chart recorder. 


curacy is adequate for operational 
checks and calibration adjustments in 
most industrial applications. For highly 
accurate calibration adjustments, a 
laboratory type potentiometer should be 
employed. 

The decade resistance box should 
have dials for hundreds, tens, units, and 
tenths of ohms. Calibrated accuracy 
should be 0.1 per cent for resistors of 1 
ohm or more, and 0.25 per cent for re- 
sistors of 0.1 ohm. 

Isolating the Measuring Circuit. 
Where either erroneous readings or slug- 
gish and irregular pen drives exist, or if 
no drive occurs, a simple test method 
can be utilized to isolate the difficulty 
into any one of three main sections, 
namely, (1) measuring circuit, (2) am- 
plifier, and (3) balancing motor. 

In order to isolate the measuring cir- 
cuit, an electrical checking procedure 
can be used, as follows: 

(1) Disconnect yellow and green am- 
plifier output leads from the terminals, 
as illustrated. 

(2) Connect a portable potentiometer 
to the green and yellow terminals of the 
thermocouple block. 

(3) Short the thermocouple terminals. 

(4) Take any point in the tempera- 
ture scale of the instrument, (for ex- 
ample, 200 F in a 0-500 F scale), and 
convert this temperature to emf equiva- 
lent for the thermocouple in use. Ther- 
mocouple compensation must be taken 
into consideration. 

(5) Set the portable potentiometer for 
this value of emf. 

(6) With power off, rotate by hand, 
the large drive gear (illustrated) on the 
rear of the chassis until the galva- 
nometer balances. If balance occurs at a 
point other than the check position (200 
F) then the measuring circuit is func- 
tioning improperly and should be 
checked (see “Trouble Shooting of 
Measuring Circuit”). If balance occurs 
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FIG. 9. Slidewire connections — straight. 
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Here at Lummus we hold a deep 
respect for our customers’ 1952 
dollar and 1957 returns. This has 
a meaning all its own to respon- 
sible management with capital to 
commit for petroleum, petroleum 
chemical and chemical plants. 


You’ll find these price-and-value 
factors well taken care of in every 
project designed, engineered and 
constructed by Lummus. On each 
job, process improvement is the 


paramount goal—achieved by 
applying every technological 
advancement and modern design. 
This we won’t compromise, no 
matter how great the demand 
may be for immediate new pro- 
duction facilities. 


What’s more, the plants must have 
the flexibility to answer needs of 
the future. Engineering ingenuity 
at Lummus concerns itself with 


385 MADISON AVENUE, 


...today’s dollar and tomorrow’s returns 


taking every precaution today 
against a future time when out- 
moded tools may put you at a 
competitive disadvantage. 


That sums up our interpretation 
of judicious spending. Over six 
hundred soundly-designed, 
profit-producing plants have been 
built on this steadfast concept. 
You may wish to bear these facts 
in mind on your next project. 


THE LUMMUS COMPANY 


NEW YORK 17, N.Y. 
HOUSTON © CHICAGO © LONDON © PARIS © CARACAS 
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TABLE 1. Resistance check continuous balance amplifier.* 





















































































the portable potentiometer. The « itput 
voltage from the amplifier should je at 
least 100 v a-c. It may be necess 



























































































































ry to 
r Correct Recommended Corrective Action ° 
Location = — yes ane el Approximate If Resistance is*Incorrect reverse —_ of _ — oten- r 
Terminal | Terminal Resistance (See Text Also) tiometer ay in order to 0 aa the im- 
Power Transformer Check wiring. Replace power pulse. If the output is less than '00 y 
Tube Sockets a Pilament Windin 0.2 ohm 4 nd " ’ 
1, 2, 3, 4 ; and Filement Wiris Wiuneoeener, 35 seegeeery check easily replaceable comp: ents. |’ 
7 Ground p tenes Fg Dead short Resolder connections such as tubes, fuse, and conver er, If rt 
" . output still is not obtainable, +: place bg 
Check R-2 and C-S separately. a a ‘ ) 
a Disconnect '# lead of 6-8 to the amplifier. If amplifier checks satis. 
hm ck: C-5 should measure ° ° Pine: — 
8 (Grouna) | R-2 and c-S. 06 lover megohn. Observe caution factorily, or if replacement unit is jn. 
Sh i tender ~~ *~~Rguagagpaee stalled, and the original malfunctivn out. 
e . ° : 
1 . lined above persists, the fault musi be jn 
3 i) Co2 over 1.0 meg. Replace C-2 che balancing anntee 
6000 ohms 10% ae : 
q | Secondary of input [Input ne pd DSecenness Ro23 and 6-1 and Trouble Shooting of Measuring Cir- 
4 secondarp> omma chec separately . ° . 
(Ground) esr on R-13=0.1 megohm |Replace the input transformer cult. When the isolation test reveals an 
: Babnorer = _ aa = oan improperly functioning measuring cir. 
5 Seemeets R-3 oe pos rs foe Replace R-3 cuit, as outlined in a — section, 
Tube Socket r pean cnnetenes the various components of the measur. Le 
baw control at clock-| over 1.0 meg Replace C-3 ing circut should be checked, thus: 
—_— 4 wise limit ms ' 
8 a. Continuity. Break battery connec- 
Tube Socket R-491.0 meg or : 4 . 2 m 
6 +2 meg Check R-4, R-10 separately. tion, disconnect reference junction re- 
Tube Socket R-4, R-10 R-10*47,000 o.n@Heplace defective resistor. sistor, and make continuity check with- fo 
2 5 or7 Total R*1.05mege b ki Raestne 
Gathode vi eevee ——— - out breaking any soldering connections. L. 
2 Ground Connection shor: ce nnecvadhxcmsananenen In making these checks, use a schematic 
page lbete Ky diagram of the measuring circuit, such 
debe Gocnet ‘ a. 4 Senostivin ‘ vice limit te Replace omeitivity emtrol as that illustrated. 
oun nm - ° . - ° . 
2 - clockwise limit b. Short Circuits. Check grounds for 
mitpout breaks possible short circuits. 
5 7 Buss Dead short Resolder connection c. Bridge Resistor Circuit. The resis L 
5 or 7 3 R-6 gh ee? Replace R-6 tors are numbered 1 to 5 and Ry,» in 
° - =10% ° e 
~1°1.0 meg or Fig. 1. On circular chart recorders they 
Tube Socket 1.2 m . * . 7 
2 da Re10, Rep, Red. for989-2 ones. Grech eenasetets ent are panel mounted in the resistor com- 
en 3 en 7 oe eoetonen partment at the left side of the chassis 
See (Fig. 6). On strip chart recorders, the 
cycle . . 
Tube Socket P 2 Rectifier winding 440 ohms a ee ay ee resistor compartment is located above 
or a Swe ae ae the scale (Fig. 7). All resistors are 
Disconnect leads from multiple marked with their resistance, numbered 
Vat aicaiien akan and mounted in the correspondingly 
Tube Socket | 5 or 7 . Cy Grn OO Over 1.0 meg. | Observe caution given in text numbered positions on the panel. 
: cect toa aa aor shecwans Se oS d. Standardizing Circuits. If standard 
. Standardizing Circuits. If standard- 
Tube Socket es e 
* are 3 i es see. i izing is steady, proceed to test as out- 
- ver . mege ) - . . . > 
ae oy 4 or 5 7 ‘ lined under “Slidewire” below. If pen 
Tube Sockets Satnode motion occurs on repeated standardiz- 
3 and 4 ’ 7 Cannestions Seed Shoot ened ing, or if pen continually drives, indi- 
Tube Socket | 2 or 7 ete cations are that there may be dirty con- 
a e . . . = 
Tbe Socket cass Connections Dead Short Kesolder tacts or windings in the standardizing 
: circuit. In order to correct this difficulty, 
ay oe ates Be yo contacts and switches,should be cleaned, 
2or7 Ground oanennnten ing eas ce My Replace R-5 } ld h ] t If 
. y as s s ontacts. 
35192]-Item, R-S | R-5°300 obme as shou the rheostat contac 
Tube Sockets Blue am- /amplifier 351959- 50-60 cycles 
. Band 4 2or7 plifier Item with R-5"150 ohms 
lead Gesensitizing, Re5 |; R-12°1000 ohms _ = ‘ 
c - r R-12 ired ° . 
Blue am- 25-40 cycles aieia . ——e FIG.. 10. Identification of 
G Re - ° ° 
— i ” wr ky amplifier tube socket terminals. 











*Text mentioned is given at end of article. 






at check point, proceed to “Test to Iso- 
late Amplifiers and Balancing Motor.” 

Test to Isolate Amplifier and Balanc- 
ing Motor. Assuming that the earlier 
outlined malfunction—either erroneous 
readings or sluggish and irregular or no 
pen drive still exists, and that the test 
outlined under “Isolating the Measuring 
Circuit” (above) has been completed, 
with balance occurring at the test point 
indicating no trouble in the measuring 
circuit, the amplifier is next isolated. 
This step can be effected by the follow- 
ing procedure: 

(1) Disconnect the yellow and green 
input leads to the amplifier (Fig. 1). 

(2) Connect a portable potentiometer 
to these leads. 

(3) Connect a test meter (250 v a-c 
range) to the red and green terminals of 
the balancing motor (Figs. 4 and 5). 

(4) Apply 2 or 3 mv to amplifier from 
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TOP VIEW OF AMPLIFIER 76020-ITEM _ 
CONVERTER ee a ae 
a O|— 
Be wll 
| 
|} 7 
Bice “ 
CV — “ a 
i 
SENSITIVITY CONTROL 
_TOP VIEW OF AMPLIFIER 35192!-ITEM OR 35!959-ITEM 
INPUT CABLE ae “ : ; Wi — - 5 
= ome FRY ® A 
2 x) (fr 3) ay r " | 
HT i A | | | | aye) 
rey NOs | | | If | 
QE nee. 
— t a” KS | ABLE 
tt © aia —_ : 
REEN ex —"G |G ©) 
( \ re_S | Se 
\ i ieresicentsireneniennenisien - 2 S7N7 = 4 
YELLOW SENSITIVITY CONTROL / \ BURNOUT SWITCH (OMITTED ON 351959-ITEM) 
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TABLE 1 (concluded). Resistance checks continuous balance amplifiers 














































































































__ Measure : : sorrect Recommended Corrective Action 
Lecation Fron To Jomponent(s Approximate If Resistance Is Incorrect 
Terminel| Terminal Measured Resistance (See Text Also) 
be Sockete —e — 
“. end 4 4 h Grid connections Dead short Resolder 
be Socket 
La 3 4ors5 
@ Socket Grid connections Lead short Resolder 
4 4ors 
Amplifier 76020- 
Item, R-7, R-8, end 
Burnout" section of 
Rectifier Winding, C 
Power Transformer; |0.16 meg. £10% —_ Separately and 
Amplifier 351921- Feplace defective component « 
Sue Sockets Item, with Burnout 
bd Switch in #1 
3 and 4 for 5 Ground noaition 
Amplifiers 351921- 
Item, with Burnout } 
Switch in #2 0.15 meg. 10%] Replace R-8 or switch. 
position or 
351959-Item, R-8 ~ 
Tube Socket 3 
3 
be Pocket 3 
4 4 
Tube Socket ; Plate connections Dead short Resolder 
3 
Tube Socket 
4 6 
Power transformer 50-60 cycles 
high voltage 610 ohms 
5 6 secondary 25-40 cycles | Replace power trensformer. 
760 ohms 
‘ t 
7 Se Red ampli- 50-60 cycles 
ier Lead Center tap of 305 ohms , 
3 6 fle a 
i 5 or 6- high voltage 25-40 cycles | Replace power transformer. 
wire cable secondary 380 ohms 
3 5 Frimary of input * coms 210% feplace input transformer 
Sor 5 152,456 Tube Socket Open Circuit ot Z connections 
Filament winding of . 
1 6 power transformer and| 0.2 ohms = 
filament windiues s 
a ‘ wile 2 Ll or Center tap of ans transfo 
fag : : | filament winding 0.1 ohm = is, ak ie Mel mids ecalt = 
2 Ground Socket* connections bead short : Se: 
Green in- Center tap of : at ee a 
2 put lead Input transformer ® ohms *10% Replace input transformer 
1,253,55,| Yellow in- = . eck Connections 
‘a6 Sut Jone Open Circuit eck Conn ions 
Tube socket 7 a sie 
4 a Seek Dead Short Hesolder 
Amplifier cable : 
Sor 6 wir slack wal 4 eS Ohm 
Laplitiors ns m Power transformer 7 Check fuses awitch, and 
76020 <Item primary and fuse line transformer separately, 
351921-Item Green Ground voltage connections | pesa short replace defective canponent 
351959-Item 
meer t Sere C-10 . et ; 
351921-Item Whit Yello sr over 1.0 neg Kepiace motor condenser. 
351959-Item eitctad siiee Motor capacitos ae Observe caution given in 
5 or € wire Red Green C11 over 1.0 meg text wien checking these 
Amplifier cable condensers 
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ohms for transformers with a Thordarson label 
ohms for transformers without a manufacturer's label 
6 ohms for #355567 transformer 


% ec.5 ohms for transformers with a Thordarson label 
22 ohms for transformers without a manufacturer's label 
e ohms for #355567 transformer 








FIG. 11, Amplifier and balancing motor test equipment used in servicing electronic 


instruments at a large refinery. This board quickly provides ‘‘yes’’ or 


se ” 


no 


findi.-gs enabling an instrument man to quickly find the source of any trouble. 


Other 


dow> 


Osci! ograph, signal generator and multi-tester. 
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instruments shown are useful tools that are employed in tracking 
defective components—comprising a tube tester, capacity tester, 


trouble still exists, check rheostat wind- 
ings (upper left hand corner of circular 
chart potentiometer chassis, and at the 
back of strip chart chassis). If trouble 
persists, check balancing motor by pro- 
cedure outlined below under “Balance 
ing Motor.” : 

e. Slidewire. Remove slidewire cover 
and check for grease or dirt on the wind- 
ings. Check for worn contacts or im- 
proper tension en contact carrier. 
Finally check resistance of the slide- 
wire, as follows: Helical slidewire- 
Swing instrument chassis out of the 
case, loosen the three screws in the 
slidewire terminal block (Fig. 8) and 
remove it. Connect an ohmmeter on its 
lowest range, between the center and 
right lug on the slidewire. If resistance 
does not read 20 ohms, replace the slide- 
wire. Straight slidewire—Swing instru- 
ment chassis out of the case, swing the 
cover of the resistor compartment up- 
ward and remove three screws holding 
tke resistor panel to the cover, thereby 
exposing the resistors. Unsolder the yel- 
low-black lead from lug number two and 
the yellow-red lead from lug number 
three. Do not unsolder shunt spool! leads 
(Fig. 9). Connect an ohmmeter on its 
low range between lug 2 and 3. If re- 
sistence reading is other than 20 olims, 
replace the slidewire. After replacement 
of a slidewire, the instrument must be 
recalibrated.t 

f. Filter Circuit. In Electronik poten- 
tiometers, a resistor-condensor filter cir- 
cuit is provided in the detecting unit 
input circuit to minimize the effect of 
alternating current on instrument op- 
eration. The resistor is connected in 
series with one side of the detecting unit 
(Fig. 1). This capacitor must be free 
from “battery effects,” a source of spu- 
rious emf which may cause calibration 
shift or motor drive on no input. If, on 
disconnecting one side of this capacitor, 
there is no appreciable change in the 
instrument reading, then the capacitor is 
free of any “battery effect.” 

g. Cable Assemblies. Interconnec- 
tions of components c to f above should 
he checked. 

h. Standard Cell. Where there is in- 
dication that the standard cell is defec- 
tive, such as persistent calibration’ or 
standardizing! difficulties not attribu- 
table to other sources of failure, the 
standard cell should be replaced. 

Trouble Shooting of Balancing 
Motor. The balancing motor (Figs. 4 
and 5) is a two-phase reversible induc- 
tion motor. The capacitor phase, with 
yellow and white leads, is connected to 
the line through a condenser. The other 
winding. having red and green leads, is 
connected to the amplifier output. A con- 
censer is connected across this phase. 

To check the operation of the motor, 
remove the motor winding screws and 
disengage the motor pinion from the 
drive gear. Connect a variable source of 
potential to the amplifier input  ter- 
minals (green and yellow leads). Con- 
nect an output meter of 200-v range to 
the chassis terminal blocks where the 
red and green balancing motors are con- 
nected, and measure the voltage with the 
motor not driving. Change the variable 
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sure, everythin. 


“i® 


= saw anything like it. This unit practically runs 
itself. It’s just about the easiest-to-operate refining 
process I’ve ever handled. Any operator would like to 


handle a unit like this one.” 


That’s right. Platforming is a dependable process. It’s de- 
signed for a consistent high quantity, high quality yield— 
with a minimum of operator control. /i’s a matter of 
record. Platforming has stamina too. Witness its record 
of long catalyst life . . . its rugged versatility in day to 
day operation . . its ability to successfully meet the 


challenges of a wide variety of charge stocks . . . its 
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performance under the most severe field conditions ... 


it’s a matter of record. 


These are just some of the important reasons why you 
should select Platforming to solve your reforming 
problems and to improve your position in meeting the 
demands of today’s competitive markets. Other refiners 


" have done it. /t’s a matter of record. 
UNIVERSAL OIL PRODUCTS COMPANY 
oP General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
fa _—« LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


Te obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, September, ! 752 





FIG. 12. Schematic wiring diagram of 
amplifiers 76020, 351921 and 351959. 


OPTIONAL CONNECTION OR SWITCH 
































































































































































































































































































125 Vv O° 110-V Bes FUSE (4)) 
6 BLACK-RED _ vewow Pe WHITE 5 OR 6 WIRE CABLE 
BLACK 
t POWER ————— ———— { LINE 
RANSFORMER ott gh WHITE po oto 2-PHASE MOTOR 
_TRANSFORMER | a7 oa AMPLIFIER 
c.10 77 (8))| | YEUow 18) A PHASE 
INDING 
RED 
— \ LINE PHASE 
C-117T (8) GREEN - WINDING 
t + ; BLUE : 
STANDARD R.M.A. i C6 C7 r-—-—f—= ~~~ TO DESENSITIZING SWITCH (WHEN USED) 
enmaienes~ * ‘ ' PURPLE (5) "" 10 STANDARDIZING SWITCH 
Tate) | 
4 } | 
\sgibe/. y 
~~, ae t 
CONVERTER 1 
1 NOTES 
INPUT ' 
TRANSFORMER “— 1 1. **R-13"* does not app lifer 76020 with 
WHITE : line voltage yy = fuse, and is sometimes 
, H omitted from other models. 
BLUE 3 ; 4 ' 2. ‘*C-5'" is sometimes supplied as a separate unit 
a ACK ' : and is sometimes included in’ multiple section 
OR } 2 \ can-type condenser. 
GREEN ‘\ 2) 3. — included a line voltage switch 
RED \ on units built through 1945. 
‘nies ° H 4. Fuse is supplied on 76020 amplifier with line 
o a I ——_ na ow Mee tp ano ae is supplied on 
oe : Sets 4 f amplifiers 351 and 351959. 
4 4 > 
Sz + ie Hosa re 2 1S 5. Switch for adding or removing burnout is sup- 
Zz > ‘ D - 7 
GSMS fk. “C55 ssa o ZN plied on 351921 and 354574 amplifiers. Purple 
28 l= 4 ren lead not supplied on some 351921 amplifiers. 
oe is = 6. ‘*R-7" omitted and yellow transformer lead taped 
GAIN CONTROL fp SHH on 351959 and 354574 amplifiers only. 
: : source to produce an increase in output 
TABLE 2. Voltage checks continuous balance amplifier. voltage of the order of 5 v. The motor 
=. should start to drive, increasing to full 
ter} Correct Recommended Corrective action : cs. ¢ 
Location  |-p-- Measure —_ Component Jssais| Voltage tg teal pape tee Bee speed as the input voltage is increased 
——————— — to approximately 100 v. 
T 1 eck wir © instrumen n= ° +f, 
Boat Amplifier Black | Waite | ring voitage | a-c P25. 8-¢ [Strument Solar Quttehe eabiee If the motor fails to operate satisfac- 
Cable : : = pas Saas ao — apetnanents torily, check the motor capacitors: and 
Terminal] Termina Ve a-c [Check amp er cable, interna * . . z 
a as 3 6 Voltage of high @40 volts [fuse, ant line voltage switch, the resistance of the motor windings". 
Se 4 : - = Go eee ee 2 ae, NE Trouble Shooting of Amplifier. Re- 
r-4 . power transiormer. P rn 
3 or © load con Ons. S 
6 | Ground £30 volts (No load conditions.) ay — ee - amplifiers 
Tube Socket | Terminal] Termine) that have been replaced tor improper 
Check filament wiring and trans- ar 
: : : Pilament voltage] a-c [°:> Y* 8=° |rormer (orange to black). Replace functioning. These checks can be made 
Tube Sockets | Terminal) Terminal £0.4 volts transformer, if necessary. ; 
12, 3, 4 1 8 ’ from the top of - tube sockets (Fig. 
Tube Socket | Terminal Rectifier wind- 225 v. a-c 10) with the amplifier de-energized. 
2 6 Ground it a-c Replace power transformer ° < 
oe — ee In checking electrolyiic condensers, 
Transformer | Yellow | Ground |urnout voltage | a-c | fa‘ volt | Replace power transformer nat gp np vena by Rating the 
eads, and connect these leads to an 
oe A I nny a ad 1as-218 v. | Check 0-8, 8-9 and R-10 ohmmeter. Observe polarity markings. 
piisstroiytic | of C6 Triode $ of 7F7 “c ° The meter should deflect toward low re- 
Notch - Rectified plate : : - 
Round Can Filter] 9 around | supply Ne. ® tri-| due | 130-240 v. ‘ici Uiiistiaia die sistance and then increase to the value 
a of C-7 ode 2nd fof 7 d-<c listed in Table 1. Absence of deflection 
Notoh Rectified Sinks indicates an open condenser. This table 
v 1] Ground | supply lst half | d-c | 255-250 v. : : = 
of C-8 of nd 7F7 d-c aaecnastindi also lists the approximate resistance 
Hectrolytic | Noteh | values for power-transformer windings 
Condenser : and the corrective action if these resist- 
Nbe 5 * 754140 ve 
— = d-o ances exceed a 20 per cent tolerance. 
Hectroiytic | Noes i aa These resistance checks are ordinarily 
Termina eo owls » R-6. Chec) : . . auvie 
denser or Plate resistance! , | 100-200 v, | cathode connections. Replace sufficient to locate most defective parts 
— Terminal} drop a a TFT tubes or wiring. Other failures can be detected 
Blectrolytic | Notch by running voltage checks under oper- 
Condenser | “ornare iii tn ating conditions. 
Rbe Socket — dec Measured values shown in Table 2 are 
a OTS based on the use of a meter of 20,000 
Tube Socket Ground | lst cathode bias ‘aia . Paes Ve Icheck R-2, C-5 and lst 7F tube ohms per volt d-c and 1000 ohms per 
= erminal) Ground | 2nd grid bias — = Check R-3 volt a-c. Care should be exercised when 
apere With sensitivity making measurements in the amplifier 
genes pterminel! ground Wise Limit, doar | ae | °°43028 ¥* | check Sensitivity control,r-11| With the power turned on. An a-c voltage 
grid bias as high as 550 volts is found in the am- 
—— plifier. Applying the test prods to the 
76020-item or gy il wrong points may result in burned-out 
-iten e -5 an es 
amplifiers By A tubes, transformers, or test meter. * * 
351959-item 50-60 cycle 
Tube Socket [Terminal lifier 205 ¥ ~* 1Details on calibration, standardization and 
oor 2 or 7 | Ground | ye eiue ampli-|d-c | 25 esele. Check R-5 and 7N7 tubes other procedures outlined in this paper covering 
’ 4-10 ve dec potentiometer circuits, and similar procedures 
351959-item amp- 25-50-60 on Wheatstone bridge circuits, as well as phys- 
lifier with blue cycles ical checking procedures for these instruments, 
amplifier lead Check R-12 and 7N7 tubes are contained in Honeywell’s Instructions Man- 
— 
rs not srounded a2=15 ve d=6 ual Number 15019M. 
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Rodicang new operating principle . . . 
olest Installation — 


























ogee 


“ss CONTROLLER | 








FACTORIES 


COMPLETE FLEXIBILITY OF INSTALLATION 
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integral-Mounting — An important advan- 
tage of the M/58 Consotrol Controller is that it 
can be attached directly to the M/53 Conso- 
trol Recorder. Eliminates cost of mounting 


and of piping between panei-mounted 
recorder and the controller. 


MEASUREMENT 
TRANSMITTER 


“4 








m/58 





Rack-Mounting — For special-purpose installa- 
tions, the M/58 Controller can be rack-mounted and 
piped to the M/53 Consotrol Recorder or com- 
parable unit. 


Over and above its extreme compactness 
for graphic panel use, the new Foxboro 
M/58 Consotrol Controller offers unique 
advantages in its simplicity of design, 
unmatched performance, and ease of 
installation. 

This Controller employs an exclusive, 
simplified balancing system in which the 
measurement, proportional, reset, and de- 
rivative bellows act on a single “floating- 
disc”. With no diaphragms, only one nozzle, 
and only one moving part, it gives control 
action unrivalled in stability, sensitivity, 


FOXBORO 


Reg. U.S. Pat. Off. 





MEASUREMENT 
TRANSMITTER 

















Field-Mounting — Maintenance-free design and 
weatherproof, all-metal construction readily permit 


this usage when the process requires it. 


and with positive, drift-free control point. 

Installation, also, is radically simplified. 
The M/S8 is designed to attach directly to 
the M/53 Consotrol Recorder (elimina- 
ting cost of piping and mounting ) or, op- 
tionally, to be mounted in remote locations 
if required. 

Write for Bulletin 463 containing full 
details of the M/58 Controller together 
with the full line of Consotrol Instruments. 
The Foxboro Company, 649 Neponset 
Avenue, Foxboro, Massachusetts, U. S. A. 
Branches in principal cities. 


instruments 
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Technical Forum 





Questions on refining, gas processing problems answered here. Send yours in tod-y! 


Lubricating Oil Additives 


What are the main agents, and 
the chemical nature of each, em- 
ployed in lubricating oils to improve: 
(a) Pour point(b) viscosity index (c) 


film strength or “lubricity”? 


0. Cc. N. 


Pour Point Depressants 


A number of materials or com- 

pounds have been suggested for 
addition to lubricating oils to aid in re- 
ducing the pour point. These include: 
Soaps, such as aluminum and thorium 
stearates, degras, and even fatty acids of 
various types. Most of these compounds 
had some objectionable feature, such as 
instability, and hence the materials now 
employed as pour depressants largely 
consist of: (a) high molecular weight 
polymers; (b) wax naphthalene conden- 
sation products, and (c) compounds 
such as alkylated pheny! phthalate. 

An example of the first type is a high 
molecular weight polymer of the esters 
of methacrylic acid and higher fatty al- 
cohols such as cetyl and lauryl*. Such 
compounds are marketed as Acryloids, 
which may also function as VI im- 
provers. 

To produce the second class of addi- 
tives, which are distributed under the 
name of Paraflow, chlorine, about 10 
to 12 per cent, is added to paraffin wax 
until an increase in weight equivalent 
to a monochlorinated wax is obtained. 
This intermediate is then condensed with 
benzene, naphthalene, or anthracene 
with the aid of aluminum chloride. 

The third type of pour depressants 
are called Santopour. 

The result of the addition of a small 
percentage of pour point depressant is 
to reduce the size of the wax crystals and 
also decrease the amount of oil held by 
the wax. The action probably consists 
chiefly in coating the crystal surfaces 
by adsorption, stopping the growth of 
the wax crystals and displacing the layer 
of adsorbed oil. Such a coating also may 
prevent the cohesion of the crystals. The 
wax in a lubricating oil will crystallize 
even after the use of a pour depressant 
but the type of crystal formed will not 
interfere with the movement of the oil. 

The effectiveness of the pour depres- 
sant will vary with the treatment the oil 
receives. Under a condition of slow cool- 
ing the wax crystals will be large enough 
so that the additive present can cover 
the entire surface area of such crystals. 
On the other hand, if the oil is chilled 
rapidly, extremely small wax crystals 
will result. The total of these small crys- 
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tals will have such a large surface area 
that the additive is insufficient to cover 
all of the crystals. The crystals will 
therefore cohere to form a solid struc- 
ture. 

Also, trouble may occur upon reheat- 
ing even after the oil has been cooled to 
the point where the wax crystals are 
coated with an adsorbed layer of the 
pour depressant. If this cold oil is heated 
enough to melt the wax but not the pro- 
tective coating, and then recooled, the 
wax crystals will come out of the solu- 
tion without a protective coating. These 
latter crystals will then cohere and the 
effect of the pour depressant is lost. 

Bondi! concludes that almost any oil 
soluble surface active agent could be 
used as a pour depressant, although 
some might have other adverse effects 
upon oil properties, such as decreasing 
the oxidation stability. 


Viscosity Index Improvers 


Certain high molecular weight poly- 
mers and resins when added to lubri- 
cating oils improve the viscosity index. 
Rubber dissolved in oil will act in this 


manner, but has been found too uns! able 
for use. 

The compounds regularly emp!oyed 
for this purpose include: (a) an iso- 
butylene polymer with a molecular 
weight of 10,000 to 15,0007, which js 
marketed under the trade name Para- 
tone; (b) polymers of esters of metha- 
crylic acid and higher fatty alcohols’, 
which are sold under the name Acry- 
loids, and (c) alkyl styrene polymers, 
which have been given the name Santo- 
dex. 

For such polymers to be capable of 
improving the VI of a lubricating oil, 
they must undergo a change in solubil- 
ity in the oil between the temperatures 
at which the slope of the temperature- 
viscosity points are determined, that is 
between 100 F and 210 F. The polymer 
can exist in either a true solution or as 
a colloidal suspension in the oil. For 
polymers of this nature, the effect upon 
viscosity is greatest when in solution. 
Therefore, when the blend of the oil and 
the polymer is heated to 210 F and the 
polymer goes into true solution, the 
viscosity of the mixture will be higher 








Gerald Fisher 


Gerald Fisher, manager of lubri- 
cants and process products depart- 
ment of General Petroleum Corpora- 
tion, like a large number of other oil 
men, has spent a good long period in 
Oklahoma. In fact he began his gram- 
mar and high school education 
periods in Enid, Oklahoma, after hav- 
ing been born in Scottsburg, Indiana. 
As a chemical engineering graduate 
of Oklahoma University, (1920), he 
worked as Colorado Fuel and Iron 





New Technical Forum Member 


chemist for three years, joining Gen- 
eral Petroleum in 1923. He climbed 
to supervisor, chief chemist, (Vernon 
Control Laboratory), up to super- 
visor of chemical and control labora- 
tories, in 1935. Socony-Vacuum Oil 
Company, Inc., borrowed him, 1941- 
43, to head its Washington office. He 
went back to General Petroleum as 
chemical and lubricants laboratory 
supervisor, then to his present man- 
agership in 1944. His present duties 
lie in the development and manufac- 
ture of specialized petroleum prod- 
ucts and lubricants. 

He holds active memberships in 
the American Chemical Society, Soc- 
iety of Automotive Engineers, Army 
Ordnance Association, Alpha Chi 
Sigma, and the Petroleum Club of 
Los Angeles. He lives in Chapman 
Woods near Pasadena, with wife 
Gladys, nee Lundblade. His hobbies 
are gardening, fishing, and colo: 
movies. 

Fisher will answer questions fot 
the Forum on the subjects of lubri- 
cating oils, greases, and the manufac- 
ture of these and related products in 
the lubrication field. 
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than it would be otherwise. On the 
other hand, as at 100 F the polymer is 
present in a colloidal form, it has little 
influence upon the viscosity of the mix- 
ture. 


Film Strength and “Lubricity”’ 


The two terms above are not synony- 
mous. In fact, lubricity is defined as 
smoothness or slipperiness. This then 
may be what some people term “oili- 
ness”. At the minute there does not seem 
to be a better definition of “oiliness” 
than that proposed by Herschel®. It 
is as follows: “Oiliness is that prop- 
erty that causes two lubricants to give 
different coefficients of friction, when 


' their viscosities at the film temperature 


and all other experimental conditions 
are the same.” 

Even after a definition is decided 
upon there is the question of a labora- 
tory test that will evaluate this property 
of a lubricant. From a practical stand- 
point Georgi* states, “No authoritative 
data are published that indicate that 
motor oils containing ‘oiliness’ additives 
increase power output or reduce fuel 
consumption, or that any significant re- 
duction in engine wear occurs after ex- 
tended operation.” 

Addition of compounds that will 
orient themselves at metal surfaces may 
be a contributing factor toward in- 
creased “oiliness”. Fatty oils are valu- 
able in this connection and even better 
are certain fatty acids. As such com- 
pounds may act on copper-lead or 
cadmium bearing metals, other mate- 
rials have been advocated for this pur- 
pose. These include: butyl stearate, 
methyl esters of oxidized wax acids, 
methyl ester of chlorostearic acid, di- 
esters, fatty alcohols, and nitriles. By 
X-ray diffraction studies, certain work- 
ers® confirmed the fact that some such 
compounds produce an orientated film 
on metal surfaces. ‘ 

Although the above additives act by 
physical adsorption, “Film Strength Ad- 
ditives” react with the metal surfaces 
due to the heat of friction and as a con- 
sequence form a tough chemical coating 
which prevents intimate contact of two 
metal surfaces. 

Most film strength additives, or as 
they are generally known EP (extreme 
pressure) additives, contain as an active 
ingredient either chlorine, phosphorus, 
or sulfur compounds. These chemical 
elements are in such form that under 

igh pressures between metal surfaces 
they react with the metal to produce 
chlorides, sulfides, or perhaps phos- 
phates, which will either sustain the load 
or prevent welding of the two metal sur- 
faces together. Selenium and tellurium 
compounds act in a similar manner to 
sulfur compounds. Likewise, lead soaps 
may be used with sulfur compounds re- 
sulting in the formation of lead sulfide 
when subjected to high pressures. 

EY lubricants may be of the mild or 
powe:ful type, the former being capable 
of wthstanding a lower load than the 
latte:. The sulfur may be present in a 
so-ca ed “active” or “inactive” form. 
The -aactive type of sulfur compounds 
will : ot discolor copper or brass at tem- 
pera’ res below 300 F, while the active 


type will stain such metals at low tem- 
peratures. Where bronze parts come in 
contact with an EP lubricant, the inac- 
tive type of sulfur compound should be 
specified. 

As chlorides or sulfides of metals may 
be formed when an EP additive is pres- 
ent there is some possibility of abrasion. 
From this standpoint such lubricants 
would not be desirable for anti-friction 
bearings. 

The first EP gear lubricants were oils 
from the Smackover field in Arkansas, 
which contained considerable natural 
sulfur compounds. Later lead soaps were 
added to such oils to increase the load 
carrying capacity. Still later, sulfurized 
fatty materials were used as a means of 
introducing sulfur. In some cases such 
fatty materials were treated with sulfur- 
chloride so that two active EP elements 
were introduced. Next mixtures of 
chlorinated paraffin and organic com- 
pounds were employed. Now many EP 
additives also contain organic phos- 
phorus compounds. 

Tricresyl phosphate in concentrations 
of 0.5 to 3 per cent was used as a film 
strengthening agent by Hunt®. Other EP 
agents include _ chloro-di-phenylether, 
methyl dichloro stearate, and tritolyl 
phosphate. Some compounders have 
used dibenzyl disulfide and xanthate 
compounds. The patent literature cover- 
ing EP additives is voluminous. For il- 
lustration, one summary® covers about 
200 lubricating additives for the years 
1938-39 and most of these are patents 
for EP type additives. 

In this connection wear prevention 
agents might be mentioned, since Beeck 
et al!® claim that wear-preventing agents 
and EP agents can be distinguished from 
each other. According to these workers, 
wear-prevention additives produce their 
effects by chemical polishing action, 
causing the load to be distributed over 
a large surface so that local tempera- 
tures and pressures are reduced. Addi- 
tion of 1.5 per cent of various compounds 
to a white oil and tests on a four-ball 
apparatus showed that tricresyl phos- 
phate reduced wear to a greater extent 
than either dibenzyl disulfide, oleic acid, 
or stearone. Combinations of additives 
gave a still lower wear, 1.5 per cent of 
triphenyl phosphine and 1 per cent of 
tristearin or 1.5 per cent of triphenyl 
arsine and 1 per cent of mesityl hepta- 
decyl ketone being the best combinations 


employed. 
C.J. 8B. & R. R. M. 
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Lubricant Additives 


What are the main classes of 
additive compounds employed in 
lubricants to improve (a) corrosion 
res‘stance; (b) varnish deposition; (c) 
sludging; (d) acidity; (e) detergency? 
hat are considered the best individual 
compounds in each class, for each pur- 
pose.—M. V. 


(a) Corrosion Resistance. 

Two types of compounds are gen- 
erally employed as additives to combat 
corrosion. 

(1) Organic compounds containing 
sulfur and/or phosphorus act in two 
ways. They prevent corrosion by react- 
ing with bearing surfaces to form a very 
thin film of sulfides or phosphates. These 
additives also function by combining 
with the very small particles of bearing 
metals present in used lubricating oils 
and by their poisoning action render 
these metal particles essentially non-re- 
active with the oil. 

(2) Conversion of corrosive acidic 
substances formed in an oil in service are 
rendered harmless or non-corrosive by 
reaction with alkaline compounds that 
combine with these acidic substances. 
Compounds generally used are amines 
and metallo-phenol compounds. 


In addition to the above, certain addi- 
tives are used for rust prevention, 
which is a specialized case of corrosion 
prevention. Compounds generally used 
for this type of service are polar com- 
pounds and metal sulfonates. These com- 
pounds function by adhering tightly to 
the metal surface and preventing the 
rusting action of water. 

(b) Varnish Deposition. 

(c) Sludging. 

(d) Acidity. 

These subjects have been grouped as 
in the process of oxidation the chemical 
changes that take place result in the 
formation of peroxides and organic 
acids. Both of these products attack and 
damage metal surfaces and promote de- 
terioration of the lubricating oil. The 
peroxides act as active catalysts in pro- 
moting further oxidation of the oil. 
Acids formed may enter into polymeriza- 
tion and condensation reactions to form 
large molecules that eventually become 
insoluble in the oil and settle out as 
sludge or are deposited as lacquer. Un- 
der high temperature conditions exist- 
ing in certain areas of internal combus- 
tion engines, further breakdown of this 
substance results in carbon formation. 


Additives that combat oxidation are 
usually organic chemical compounds 
containing phosphorus, sulfur, or aro- 
matic rings with attached phenolic or 
amine groups. 

(e) Detergency. 

Additives employed for this purpose 
usually consist of: 

(1) Alkaline earth metal salts (cal- 
cium, barium, magnesium) of sulfonic 
acids. 

(2) Metal salts of wax-substituted 
phenol derivatives. 

(3) Alkaline earth metal salts of the 
alkyl phenol sulfides. 

Gerald Fisher. 
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A Total Vaporization Method 


Determination of equivalent vapor 


volumes of pentanes plus fractions 


S. T. PRESTON* 


For purposes of accounting and 
plant material balances, natural gaso- 
lines are generally resolved into the 
light hydrocarbons and a liquid resi- 
due. This residue consists of the 
hydrocarbons heavier than normal 
butane and is a mixture of normal 
paraffins, isoparaffins, aromatics, and 
cycloparaffins (naphthenes) . The fre- 
quent necessity of interrelating a 
liquid basis and a vapor basis re- 
quires a knowledge of the vapor 
equivalents of these pentanes(-+-) 
fractions. The procedures available 
(for example, CNGA Bulletin TS- 
411) for the determination of the 
vapor equivalent generally require 
two or more hours per sample. This 
expense of time has led to the fre- 
quent use of correlations such as the 
one published by D. B. Johns.? See 
Fig. 1. 

It was our hope at first that some 
one other variable could be intro- 
duced into the correlation to obtain 
increased accuracy. By reference to 
Table 1 and Fig. 2, it is seen that 
vapor equivalent cannot be corre- 
lated accurately with gravity unless 
the residue is composed of a single 


+Presented before California Natural Gas- 
oline Association, September 6, 1951. 

*California Research Corporation, pres- 
ently assistant professor of petroleum en- 
gineering at the University of Texas. 





FIG. 1. Vapor equivalent-gravity for pentanes 
(+-) fractions from typical California gasolines. 
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TABLE 1. Gravity and vapor equiva- 
lent data for Fig. 2*. 








Normal paraffins Gravity °API Vapor eq.* 


Se eee 92.7 27 .62 
NS aio oa teas oa : 81.6 24.32 
OS Se 74.1 21.68 
Er eee 68.7 19.53 
eee : 64.6 17.76 
Isoparaffins? 
ey 95.0 27.33 
BES Un bv cecrdacess 83.6 24.10 
ene 75.7 21.52 
nercesvecnee 6% 70.1 19.40 
AE OEE ACE 65.7 17.66 
Cycloparaffins 
Cyclopentane.......... 57.0 33.78 
Cyclohexane.......... 49.1 29.38 
Methyl cyclopentane.... 56.3 28.26 
Methyl cyclohexane... . 51.3 24.88 
Aromatics 
ra acentis 28.5 35.75 
WIGS cv ce eis eens 30.8 29.83 
eS ee 31.9 25.74 


1 Values from ASTM Special Technical Publication 
No. 109 , 

2 2-Methy! paraffins ; 

® Pressure base = 14.73 psia 


known type of hydrocarbon. Previous 
studies have indicated that the pen- 
tanes(-++) residue may be composed 
of the four types of hydrocarbons 
listed previously. In order to com- 


pletely define such a mixture, it 
necessary to use several measui 
properties. Because several su: |; 
measured properties are required, 1 
value of indirect methods of obta 
ing vapor equivalent is consideral 
diminished. 


Apparatus and Procedure 


As a result of the foregoing con: 
erations, it was decided that a sim 'e 
direct measurement of vapor equiy. 
lent would be desirable. A method 
was developed that is essentially a 
simplification of that developed by 
Young and Taylor.® The method con- 
sists of introducing a measured quan- 
tity of liquid into an evacuated ves- 
sel and measuring the resultant pres- 
sure increase. The apparatus is shown 
in Fig. 3. The four essential parts of 
the apparatus are: Liquid measuring 
pipette, sample introdtiction glass 
valve, multiplying manometer, and 
the vaporization bulb. 

Liquid Measuring Pipette. There 
are several methods available for the 
measurement of small liquid samples 
with the required accuracy. For very 
precise’ determinations, the micro- 
burette described by R. Gilmont,1 
and available from The Emil Greiner 
Company, is recommended. For rou- 
tine determinations on pentanes(-|-) 
fractions from natural gasolines, a 
pipette may be constructed for con- 
stant volume delivery. This pipette is 
a 15-in. length of 1 mm ID capillary 
tubing with one end ground to a 
point. The tip should be constricted 
with a torch to about 0.1 mm ID 
prior to grinding. A single calibra- 


FIG. 3. Vapor equivalent apparatus. 
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tion mark is scratched on the pipette 
about 5 in. from the tip. In order to 
make a sample addition, the sample 
is added to a small diameter test 
tube containing about 114 in. of mer- 
cury. The tip of the pipette is placed 
into the mercury and about one inch 
of mercury is drawn into the pipette. 
The tip is then raised into the sample 
layer and sample is drawn into the 
pipette to a level several inches above 
the calibration mark. After remov- 
ing the pipette from the test tube, 
the level of sample is lowered slowly 
until the sample-mercury interface is 
at the calibration mark. The sample 
is then ready for introduction 
through the sintered glass disc. 
Sample Introduction Glass Valve. 
The method of introducing liquid 
samples through sintered glass discs 
has been described by several auth- 
ors.3-5 Briefly, this method is depend- 
ent on the fact that a sintered glass 
disc (porosity F) is porous to gases 
and liquids in general, but nonporous 
to mercury. A sintered glass disc 
covered with a layer of mercury thus 
forms a vacuum seal through which 
other liquids may be introduced. 
Sample introduction is accomplished 
by touching the tip of the pipette to 
the disc. The mercury slug in the 
pipette serves the dual purpose of 
sweeping the sample from the pipette 
and terminating the flow from the 
pipette. As a differential pressure of 
15 psi will cause mercury to enter 
the pores of a sintered disc, thereby 
reducing its porosity to other liquids. 
the mercury layer should be less than 
one inch deep. The capillary depres- 
sion of the mercury within the pipette 
is about 10 mm. The mercury layer 
on the disc must, therefore, be deeper 
than 10 mm in order to leave a por- 
tion of the mercury in the pipette as 
a seal to prevent the entrance of air. 
Multiplying Manometer. The man- 
ometer developed by Young and 
Taylor* is not suitable for use in 
other than research laboratories. The 
extremely fragile nature of this mano- 
meter made it desirable to resort to a 
simpler method of measuring pres- 
sure. The multiplying manometer 
shown in Fig. 3 was developed to 
give the required accuracy (consid- 
erably less than the Young and 
Taylor manometer) without being 
unduly fragile. Dibutyl phthalate was 
used as the manometric fluid because 
of its low vapor pressure and den- 
sity. The large solubility of vapors | 
in the dibutyl phthalate required the 
use of mercury as a pressure trans- 
mitting fluid. A multiplication factor 
of 10 was found to be adequate for 
routine determinations, although this 
manometer may be constructed to 


‘give considerably greater amplifica- 


tion of pressure readings. The mano- 
meier is constructed as shown in Fig. 
3 with two pots about 30 mm ID and 
a apillary leg of 3 mm ID. Reduc- 
in. the internal diameter of the 
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FIG. 2. Gravity-vapor equivalent correlation. 


capillary leg increases the amplifica- 
tion of the manometer, but also intro- 
duces an undesirable time lag. 

Greater multiplication can be ob- 
tained by inclining the capillary leg 
of this manometer; however, drain- 
age of the butyl phthalate then be- 
comes difficult. The sintered glass 
disc between the manometer and the 
vaporization bulb will prevent the 
manometric fluids from entering the 
vaporization bulb, provided the disc 
is located so that the mercury will 
contact the disc before the butyl 
phthalate breaks through into the 
right hand pot. 

The compression bulb on top of 
the manometer serves to reduce (to a 
negligible quantity) the error caused 
by compression of the gas above the 
butyl phthalate. Calculations show 
that, with a compression bulb volume 
of 300 cc, the pressure within this 
bulb must be reduced to 1.0 mm Hg 
if the error is to be kept down to 
the uncertainty in manometer read- 
ing (0.1 mm out of 40.0 mm). The 
compression bulb may be only 30 ml 
in size if the initial pressure within 
the bulb is reduced to 0.1 mm Hg. 

Vaporization Bulb. Because the 
size of the vaporization bulb is di- 
rectly related to both sample size and 
pressure increase, it is seen that if 
the bulb is made small the sample 
must be correspondingly small or the 
pressure rise becomes large. In order 
to vaporize components as heavy as 
nonane and decane, it is essential to 
limit the pressure rise to the mini- 
mum that will give an acceptable 
accuracy of pressure reading. The 
apparatus herein was designed for a 
pressure rise of 4 mm of Hg. With 
this pressure limit, a vaporization 
bulb of three liters require a sample 
of about 0.075 ml. The size of the 
vaporization bulb may be decreased 
if the smaller sample required can 
be measured accurately. The vapori- 
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zation bulb must be mounted sub- 
merged in a water bath having the 
water level at or above the sintered 
disc. 


Procedure and Calculations 


The vapor equivalent used in Cali- 
fornia is defined as the cubic feet of 
vapor (measured at 60F and 14.73 
psia) per gallon of liquid (measured 
at 60 F). Mathematically, 


Vapor equivalent = 


v x7) x(sar72) x (aaaie) 


(=73s3) is « 40 
Where 


V = volume in liters of vaporiza- 
tion bulb 

T = temperature of vapor 
(water bath) °F 

/A\P = pressure rise, mm of Hg 

c = volume of sample, ml (at 
temperature of measure- 
ment) 

b = d,/d,,, ratio of sample den- 
sity at temperature of meas- 
urement to density at 60 F. 


The pressure rise, /\P, is related to 
the difference in manometer read- 
ings, /\M, by a constant factor de- 
pending on the dimensions of the 
particular manometer. The sample 
volume, c, and vaporization bulb 
volume, V, are both essentially con- 
stant, permitting the above relation 
to be rewritten: 





cxbx 


Vapor equivalent =. 

V AP _ {AM 
«(Z)(Gr)-*: Gr) 
520 3785.3 


761.76 > 28.316 
The procedure for determining the 
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where K = 





= 31.255 
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vapor equivalent of a sample involves 
first the evaluation of the constant 








TABLE 2. Vapor equivalent deter- 
mination on known compounds by 
total vaporization method. 





Determined vapor Calculated 
equivalents V.E. for 


———_—_———_—_——._ pure 
Ist run 2nd run 3rdrun compounds 


Normal heptane.. 21.48 21.55 21.55 21.68 
Normal pentane.. 27.93 27.93 _ 27.62 
2-methly pentane 24.33 24.54 24.40 24.10 
Cyeclohexane..... 29.16 29.16 _— 29.38 


Carbon 
tetrachloride. . . 82.45 32.45 -- 32.73 





K,. This is done m introducing into 
the apparatus the constant volume, c, 
of a known pure compound and ob- 
serving /\M and T. From the known 
vapor equivalent of this compound 
and its liquid expansion coefficient, 
the calibration constant K, can be 
computed. The determination of an 
unknown sample is then reduced to 
observing /\M and T when the vol- 
ume, c, of sample is introduced. 
Values of b may not be obtained from 
the Tag Manual for Inspectors of 
Petroleum. It may be noted that this 
method does not require determina- 
tion of the absolute volume delivered 
by the pipette, the volume of the vap- 
orization bulb, or the multiplication 
factor of the manometer. 

The relation between molecular 
weight and vapor equivalent is fre- 
quently required. With the addition 
of a sample density measurement (or 
reasonable assumption of density), 
the molecular weight of the unknown 
may be computed. From Boyle’s law 
relations, we obtain: 


lodometric 


Tus method describes a volumetric 
procedure that eliminates the use of 
the more time consuming gravimetric 
method and uses the precise iodine 
titration. 

The apparatus for extraction is 


that described by the ASTM. 


Procedure 


Fill the thistle tube of the extrac- 
tion apparatus to the 50 ml mark 
with concentrated HCl and allow to 
drain into the boiling section. Start 
water circulation through the con- 
denser and turn on the heat, nearly 
full until boiling starts then reduce 
until there is almost a steady stream 
of condensate dripping off the con- 
denser. Reflux for 25-30 minutes. 
Shut off heat, allow to cool a few 
minutes and drain off acid layer into 
a clean 600 ml beaker. Again reflux 
the sample, this time for 10-15 min- 
utes with about 50 ml of distilled 





*Indiana Farm Bureau Cooperative Asso- 
ciation, Inc. 
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Molecular weight = 


c Td 
34.66(—<— i) od 


where d; = density of sample at tem- 
_— of measurement (gm per 
ml). 
Eliminating /\P from Equations 
2 and 3, and solving for molecular 
weight: 
Molecular weight = 
3163 XK d,, (4) 
Vapor Equivalent © 
where d,. = liquid density of sam- 
ple at 60 F, gm per ml. 








Test Data 


Tests made on known compounds 
gave the results tabulated in Table 2. 
Variations were well within the ac- 
curacy required and indicated good 
reproducibility. Test results obtained 
on pentanes(-}-) fractions from gaso- 
lines agreed with CNGA correlation 





TABLE 3. Comparison between cor- 


relation and determined vapor 





equivalent values of pentanes(--) 
fractions. 





Determined vapor 


Correlation equivalent 

vapor equivalent —————————_ 

Sample value* Istrun 2nd run 

| ee 26.22 25.72 25.72 
Moeseveseseeus- 26.02 26.00 25.73 
aa 25.82 25.79 25.65 
Se sereduce cows 25.15 25.24 25.39 
Mpbscconhebixde 24.58 24.61 24.53 
ee 23.41 25.12 25.08 
Mienektes cess 23.10 24.89 24.89 
er 22.60 24.28 24.28 
Recavnauinanies 22.51 23. 86 23.86 
_ See 21.28 24.52 24.19 


* CNGA Bulletin in TSA, Fig. 14 








shinatnasd for T.E.L. 


0. M. DUNCAN* 


water. Add water layer to previously 


* withdrawn acid layer. 


Add several ml of concentrated 
HNO, to the beaker and evaporate to 
dryness. Cool and add a few more ml 
of HNO, and again evaporate to dry- 
ness. Repeat until organic matter is 
destroyed as shown by the presence 
of white lead nitrate. Bake free of 
nitric acid on the hot plate but do 
not heat enough to volatilize the lead. 
Cool. Add about 200 ml distilled 
water and 3-5 drops glacial acetic 
acid. Bring to boiling and precipitate 
the lead by slowly adding to the boil- 
ing solution from a pipette 5.0 ml of 
0.5 N K,Cr,0,. Continue boiling un- 
til the precipitate becomes orange 
colored and will settle readily. Cool 
somewhat and filter through a No. 42 
Whatman paper. Wash beaker one 
and paper once with distilled water. 

Titrate the filtrate in the same way 
as the blank determination is made 
to standardize the thiosulfate solu- 
tion. 
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values generally in the range of } gh 
gravity, but differed considerab]: jn 
the low gravity range. These re: ts 
are tabulated in Table 3. 

Vapor equivalents by this mei'.od 
may be run as a routine on C, ( |-) 
fractions from wet gases after cut: ing 
out n-butane the C,(-+-) samp'> is 
frozen into a small calibrated ube 
and warmed to 60 F for liquid vo!.:me 
determination. Mercury is place:| in 
the tube, and the sample pipetted into 
the vapor equivalent apparatus. 


Limitations of Method 


The method may be used on any 
liquid (i.e. in liquid state at room 
temperature and atmospheric pres- 
sure) that will vaporize completely 
at 4 mm Hg abs at the temperature 
of the bath. By increasing the bath 
temperature to 150 F, the upper 
range of the method may be extended 
to correspond to a molecular weight 
slightly above 140. 
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in Gasoline ° 2° 


Thiosulfate Solution 


Dissolve about 35 grams of 
Na,S,0,.5H,O in enough boiled dis- 
tilled water to make about one liter 
of solution. This is standardized as 
follows: Into a 500 ml erlenmeyer 
flask containing about 200 ml water 
and a few drops of glacial acetic 
acid, pipette slowly 5.0 ml of 0.5 
N K,Cr,0, solution. Add about 1 
gram of KI and 10 ml concentrated 
HC] and titrate immediately with the 
thiosulfate solution adding starch 
solution near the endpoint. This 
blank determination should be made 
daily. 


Calculations 
(B-S) X 5/B % 1.24= ml TEL. 
per gallon. 

where 

3= ml thiosulfate solution for 
blank and 

S = ml thiosulfate solution for 
sample. 









T 


52 























INTEGRAL FLANGE 





SUP-ON FLANGE 


PLATE FLANGE 





LAP JOINT FLANGE 





4 
io 
BLIND FLANGE 


BASIC STANDARD TYPES 





REDUCING FLANGE 


SPECIAL TYPES 


FIG. 1. Flange types. 
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GASOLINE PLANT DESIGN 


PART 7. Fields of application of various type flanges 


and service limitations of each type are presented 


O. L. LEWIS* 


Tue modern gasoline plant uses many 
flanged joints, and the different types of 
standard flanges each serve a purpose. 

The first use of pipe flanges can be 
traced back to the 16th Century. At that 
time, rough flanges were first cast on pit 
cast-iron pipe. The flanges were not 
fnishel and had to be used with a thick 
soft gasket. Of course, the joint would 
hold only very low pressures. Machined 

ange facings came into use only about 
100 years ago. Then the gasket thickness 
was reluced and the joints would hold 
highe; pressures. 

Machinery for threading pipe and tap- 
ping ‘‘inges was developed about 1860, 
It wa. only then that flanges could be 
attacl d to pipe by any means other 
than ' isting. In 1900, the van-stone lap- 
joint ‘ype flange was developed. The 


— 


Os Braun and Company. 


flange then could be slipped on the pipe 
and the end of the pipe upset to form a 
shoulder. At that time, van-stoned piping 
was expensive, so there was a definite in- 
centive to develop a flange that could be 
installed on the job without special 
tools. By 1928, welding was well enough 
advanced to make the welding-neck and 
slip-on flanges practical. 

About 1937, higher pressures required 
high tensile pipe, and welding was diffi- 
cult. Then the variations of the lens- 
type flange joint were developed. The 
flanges we use today are all variations of 
the types developed up to 1939. The 
main changes since that time are in 
flange facings and gasket types and 
materials. At present, there are seven 
basic flange types. Variations of these 
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types are used depending upon the serv- 
ice. (See Fig. 1.) 


The Integral Fiange 


The integral flange is cast or forged 
as a part of the valve, fitting, or equip- 
ment. Some manufacturers of valves and 
special fittings use welding neck flanges 
instead of integral cast flanges to make 
up their product. This method of fabri- 
cation, however, is usually based upon 


. the machine set-up of the manufacturer 


and not upon any inherent advantage or 
disadvantage of the flange type. 

The integral flange provides a satis- 
factory connection to manufactured fit- 
tings and equipment. Shorter face-to- 
face dimensions are, possible, and it is 
usually more economical to use on manu- 
factured items. It is normally a stronger 
connection than a welded assembly, be- 
cause of the heavier neck thickness. 


The Lap-Joint Flange 


This type flange, commonly known as 
the van-stone type, has two main ad- 
vantages over others that can be at- 
tached in the field. The most obvious ad- 
vantage is that the flange can be rotated 
on the pipe. This feature simplifies line 
up of the bolt holes at odd angles. Where 
piping is subject to some mis-align- 
ment or is installed at an odd angle, this 
type flange should definitely be con- 
sidered. The other main advantage is 
that pipe-to-pipe contact is obtained. 
This feature may be desirable in cor- 
rosive service. The pipe and van-stone 
stubs, of course, must be alloy, but the 
actual flanges may be carbon-steel as 
they are not in contact with the corro- 
sive medium. This feature of the lap- 
joint often proves quite economical. 

Disadvantages of the lap-joint are: 
(1) Two pieces to warehouse and 
handle, against one for other flange 
types; (2) higher installed cost, and 
(3) resistance to torque is entirely de- 
pendent upon friction between the con- 
tact surfaces. Any slippage will tend 
to cause the joint to leak. 


‘Threaded Flanges 


This was the first type of attached 
flange developed. At the present time, it 
is used primarily in two applications. 
(1) For repair work in hazardous areas 
where welding is not permitted, and (2) 
in high-pressure piping, where high ten- 
sile strength pipe is not suitable for 
welding. This is a screwed joint and sub- 
ject to leaks, so it is not ordinarily used 
when conditions permit the use of any 
other type flange. 

Screwed flanges may be installed and 
seal-welded. There is some advantage to 
this practice, but it is not entirely 


. satisfactory. A light seal-weld is not 


heavy enough to hold pressure leaking 
by the threads. If the seal-welds are 
made heavy enough to hold the pressure 
there is another problem. The heavier 
weld will tend to loosen the threads. 
Then the joint is only the equivalent of 
a slipon-flange with only the hub-weld. 
We all agree that slipon-flanges need 
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FIG. 2. Normal application for and limitations of standard flange types. 


Use only where flanged connection is required on 1'-in. 
and smaller within 150 Ib and 300 Ib ASA ratings. Should 
be seal welded for services over 500 psi or 600 F. Also 
applicable where pipe or flange material not suitable for 


Use only within 150 Ib and 300 Ib ASA ratings where space 
does not permit butt welding type. 


Use only where change in line size is necessary in min- 
imum space, line not subject to high external stress and 
flow characteristic not critical. 


Use for end closure for line where cleanout or future con- 
BLIND nection anticipated. Much more expensive than weld cap. 


Use where rotational alignment of bolt holes on fixed flange 
would be difficult and pipe is fixed to prevent excessive 
bending stress in joint. Should not be used on large or 
thin walled pipe. 


Preferred for all severe service conditions up through ASA 
2500 |b standard where pressure, temperature, shock, vibra- 
tion or external stress is high. Generally the most economical 








two welds, so this back-welded arrange- 
ment cannot be considered a satisfactory 
joint. 


The Blind-Flange 


‘The blind- flange and companion - 
flange are more expensive than a weld- 
ing cap. It is not used for an end closure 
except when future extension or access 
is required. It is also used to close off 
unused nozzles in apparatus and as a 
cover for handholes and manways where 
required. 


The Slipon-Flange 


This is one of the two most popular 
flange types. The slipon-flange in 150-lb 
and 300-lb classes is acceptable to the 
ASA code. The main advantage of this 
flange type are: (1) easier alignment 
for welding; (2) lighter weight, and 
(3) shorter face-to-face makeup dimen- 
sions on fabricated assemblies. 

There are disadvantages too. The 
major ones are: (1) Two fillet-welds in- 
stead of one butt-weld. Generally, it is 
easier to ascertain that a butt-weld is 
sound, than it is to ascertain that a fillet- 
weld is sound. (2) Produces higher 
bending stresses in the pipewall. (3) 
Lower fatigue life of the joint. Fatigue 
failure will usually occur at the base of 
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the fillet-weld in about half the time re- 
quired for failure of the weld at a butt- 
welded flange. (4) Possible warping in 
the flange face, due to the heat of weld- 
ing and unequal cooling. This factor is 
more critical in large size flanges. 


Reducing Flanges 


Reducing flanges are made in both 
slipon and butt-weld types. The slipon 
is the most common and the butt-weld 
reducing flange is definitely a special. 
The slipon type is subject to the same 
advantages and disadvantages pointed 
out above. The moment on the fillet- 
weld is increased as the size of pipe is 
decreased relative to the flange diameter. 
This factor may lead to high stress con- 
centration in the pipe adjacent to the 
weld. The abrupt reduction in line size 
causes turbulence and increased pres- 
sure-drop. Reducing flanges carry the 
same pressure temperature ratings as 
slipon flanges, but they should be used 
with caution for the reasons mentioned. 


Welding-Neck Flanges 


The ASA Code rates welding-neck 
flanges from 150 lb through 2500 lb 
classes. The size range is 14-in. through 
24-in. At the present time, the welding- 
neck flange is used more than all the 


other types. We hear that the welding. 
neck is harder to line up for welding 
than a slipon. Apparently this fa: ‘or jg 
not critical. Several studies of cost: have 
been made. In each instance, the overall 
installed cost was lower for the w« ding. 
neck than for the slipon. This i: trye 
even though the welding-neck flan ze jt. 
self is more expensive. 

The butt-weld is better suited :» high 
bending and cyclic loads than the fillet. 
weld. Stress in welding-neck flar xes js 
approximately 20 per cent less th=n any 
of the other types with identical loading, 
One manufacturer has made tests indi- 
cating that the controlling stress in weld. 
ing-neck flanges is only about 50 per 
cent of that in slipon flanges. The actual 
figure varies with flange size and rating, 

Fig. 2 shows the suggested applica- 
tion and limitations of standard flange 
types. 


Special Flanges 


Several variations of standard flange 
types have been developed for special 
applications. 

One special flange type is a basic butt- 
welding flange using a C-clamp arrange- 
ment. This arrangement puts the bolts 
in compression instead of in tension. 
This switch allows higher bolt loading. 
And that is a definite advantage in large 
diameter flanges at relatively high pres- 
sures. 

Another special is particularly adapt- 
ed to pressures above the ASA 2500- 
lb rating. This joint consists of a high- 
tensile material flange screwed on the 
pipe. The pipe ends are machined to a 
spherical shape and project through the 
flanges. A steel plate gasket is used be- 
tween the pipe ends. Bolting through the 
flanges forces the pipe ends into the 
softer gasket plate to make the joint. 
The gasket plate surface is machined to 
a different curvature than the pipe end. 
This shape combination reduces seating 
area and allows for a little mis-align- 
ment. As the flanges are not attached by 
welding, the pipe and flanges can be of 
high tensile material not suitable for 
welding. This joint is widely used for 
extremely high pressures in chemical 
plant and coal hydrogenation piping. 


Large O-D Flanges 


The ASA standard for steel flanges 
only applies through 24-in. size. In low- 
pressure gasoline plant work, larger 
flanges are frequently required. Up 
through 24-in. size, the bolting of the 
150-Ib steel flange matches the 125-Ib 
cast-iron flange standard. This is not 
true of sizes larger than 24 in. Steel 
flanges can be bought to the 125-b 
standard in larger sizes, but the thick- 
ness is greater than required for most 
services. The Taylor Forge Company 
makes a large o-d 150-lb steel flange. 
but the bolting does not match 125-lb 
valves or equipment flanges. The Tube- 
Turn Company manufacture a light: 
weight 125-lb steel flange. The bolting 
does match equipment flanges, ad the 
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fange is much more economical than 
the standard 125-lb flange. This light- 
weight flange is rated at 100-lb at or 
near air temperature. The rating is on 
the basis of a non-metallic full-face 


gasket. ; 7 

Actually, the bolting is the limiting 
factor for this flange. The design is 
hased upon carbon steel, ASTM A-261 
bolts. If ASTM A-96 Grade C or ASTM 
4.193 Grade B-7 bolts are used, the 
fange rating is increased. With this 
alloy bolting, the flanges are recom- 
mended at 100 lb up to 400 F for liquid 
steam, or gas service. 

This flange with alloy bolting and 
full-face service sheet gaskets, has a 
wide field of application in low-pres- 
sure compressor lines. The pressure 
rating will usually limit its use to in- 
coming gas lines and to first-stage com- 
pressor suction and discharge piping. 


Flange Materials 


Temperatures are not as much a fac- 
ior in gasoline plant piping as in re- 
fnery work. The primary factor in the 
choice of gasoline plant flange material 
is allowable stress under design condi- 
tions. The ASTM specifications for 
4-181 and A-105 flange materials cover 
most gasoline plant services. Both ASTM 
4-181 and A-105 are available in Grades 
land 2. Grade 1 material is specified to 
have minimum tensile strength of 60,000 
psi. Allowable design-stress is 15,000 
psi. Grade 2 material has a minimum 
tensile strength of 70,000 and allowable 
design-stress is 17,500 psi. 

Both grades are limited to 0.35 per 
cent carbon. The higher tensile strength 
ofthe Grade 2 material may be obtained 
by adding up to 0.30 per cent silicon. 
Grade 2 physical specifications are much 
more rigid than Grade 1. The Grade 2 
material has only 81 per cent of the al- 
lowable elongation, and about 68.5 per 
cent of the reduction in area allowed 
for Grade 1. A-181 material is limited 

. by code to flanges of 150 and 300 Ib 
primary service rating. The code also 
= 7 maximum design temperature at 

The primary difference in ASTM 
A-181 and A-105 material is that A-105 
is heat-treated for grain refinement. 
A-105 is used for all flanges designed 
for service above 750 F. And for 600 lb 
and heavier flange ratings regardless of 
temperature. 


Flange Facings 


The facings machined on the flange 
and the gasket used with it, are just as 
mportant as the type of flange or flange 
materia! specified. Fig. 3 shows the 
flange facings in common use. 

The fiat face is primarily for use on 
tast-iron flanges, or steel flanges bolted 
0 a cast-iron flange. It should be used 
with a full-face gasket. This combination 
protects the flange from overstress and 
breakay«. As the unit gasket-compres- 
‘ion facior is very low, this facing should 
tot be used for high pressure or volatile 
materia's, 

The :ised face is the most common 
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FIG. 3. Typical flange facings. 


flange facing. The face of the flange 
from the inside of the bolt circle out- 
ward, is relieved 1/16-in. on 150 lb and 
300 lb, and 14-in. on 400 |b and higher 
class flanges. The raised face with the 
proper gasket, is applicable to pres- 
sures up to the 600 to 900-lb range, de- 
pending upon temperature. But it is 
seldom used at temperatures above 600 
F with pressures over 50 lb. 

The tongue and groove and male and 
female facings, are applicable when it is 
desirable to have a facing that retains 
the gasket. The small tongue and groove 
has a very narrow gasket surface. And 
in addition to the retaining feature, it 
provides much higher gasket-compres- 
sion factors with the same bolting. 

Ring type joint facing using a ring 
groove contour different than the con- 
tour of the ring gasket is almost uni- 
versally used for high-pressure applica- 
tions. The contact area is reduced so 
that lower bolt-loading provides suitable 
compression for a seal. The ring is re- 
tained against blowout by the groove. 
The ring joint is a natural when a safe, 
tight joint is desired in a critical service. 

Lap-joint stubs are upset to the same 
diameter as the normal raised face. On 
special order any of the standard fac- 
ings can be machined into the upset 
face. 


Flange Pointers 


The ASA ratings for flanges are based 
on non-shock pressures. Codes in gen- 
eral do not specify the exact allowance 
to be made for shock or vibration. The 
designer must make allowance for this 
factor. When flow of a fluid is stopped 
abruptly, the shock pressure is 40 to 60 
times the velocity in feet per second. 
For example, if a fluid flowing at 10 ft 
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per second is interrupted, the shock 
pressure will be in the order of 500 |b. 
That is in addition to static line pres- 
sure. When pulsation or water-hammer 
effect is anticipated, flanges and valves 
must be designed accordingly. 

The 150-Ib rating ASA flange is pro- 
portionately the weakest of the group. 
Actual practice has shown that in gaso- 
line plant services, many leaky joints 
will result when the 150-lb flange is used 
near its design limits. Most valve manu- 
facturers do not recommend their 150-lb 
valves for services exceeding 500 F re- 
gardless of pressure. The principle is a 
good one and applies to other services 
as well. 

Only four bolts are used in the 2 and 
3-in. size flange in the 150-lb series. 
Apparently, the bolt spacing is such that 
the gasket pressure is not uniform due 
to flange deflection. Many designers use 
300-lb rating flanges instead of 150-lb 
in the 2 and 3-in. size. This is especially 
good practice at pressures in excess of 
175 psi, or when external line-stress 
may be more than nominal. 


Gasket Function 


The function of a gasket is to main- 
tain a tight seal between two separable 
members of a joint assembly. The seal 
is effected by the yield or flow of the 
gasket material into the imperfections 
of the flange faces. The total contact 
area must be sufficient to hold internal 
pressures, and the gaskets must be 
resilient enough to take up slight dif- 
ferences in flange alignment. The gasket 
material must be resistant to attack by 
the line contents. 


Gasket Characteristics 


The choice of a gasket depends upon 
fitting gasket characteristics to the de- 
sign conditions of the service. The gas- 
ket seating-stress is independent of the 
internal pressure. It is a measure of the 
force required to make the gasket 
material yield, flow, and seal the joint. 
The gasket factor is the ratio between 
seating-stress and the internal pres- 
sure. The seating-stress and gasket-fac- 
tor values depend on hardness, resi- 
lience, and dimensions. ASME and most 
manufacturers publish tables of yield- 
point and gasket-factor values for com- 
mon materials. The values for the same 
materials vary, due to different manu- 
facturing practices. The tabulated 
values are fine for general design, but 
when joints will be working close to 
their maximum rating, test values ob- 
_ from the manufacturer should be 
used. 


Gasket Applications 


All raised-face flange types use a flat 
ring gasket. The gaskets are made from 
any material from paper to solid metal. 
Smooth ring-gaskets have an_ inside 
diameter the same as the pipe diameter. 
The outside diameter fits just inside the 
bolt circle. Rubber and compressed 
asbestos are the two most common flat- 
gasket materials. The service sheet 
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FIG. 4. Flange design bolt load with 
variying gasket width. Based on 6-in. 
300-lb flange using sheet gasket. 
Assumed yield of 4500, gasket factor of 
25. Design conditions 600 psi at 100 F. 


gasket, 1/16-in. thick is practically a 
standard specification for utility and 
general hydrocarbons service in the 150 
and 300-lb flange series at temperatures 
up to 450 F. 

When design temperatures are over 
450 F, gaskets of the service sheet type 
are not always dependable. The corru- 
gated iron, asbestos filled, double- 
jacketed gasket was standard for higher 
temperatures only a few years ago. The 
spirotallic or flexitallic-type gasket is 
more widely used now. This gasket is 
satisfactory in carbon steel for tempera- 
tures up to about 600 F. Type 304 stain- 
less is used from 600 F to 850 F. The 
spiral-wound gasket is also especially 
suitable when extreme variations in pres- 
sure or temperature are expected. Due 
to the gasket construction it is more 
resilient than other gasket types. In 
services where blowout would be criti- 
cal, the spiral wound gasket can be 
supplied with a retainer ring. 

The ring-type joint has the reputa- 
tion of being the best bet for critical 
services. It is used almost without ex- 
ception for all flanges of 600-lb ASA 
rating and over. Soft iron rings are 
used up to about 900 F. Alloy rings are 
available for higher temperature service 
and corrosive conditions. 

Sample calculations were made for a 
6-in. 300-lb ASA flange using a sheet 
gasket. Fig. 4 shows how the boltload 
increases as the gasket width is in- 
creased. Fig. 5 shows expected bolt- 
loading using ASME suggested values 
for yield and gasket factor. The flange 
design bolt-load divided by the bolt 
design-stress, gives the net bolt-area re- 
quired for a joint in each case. 


Flange Bolting 


The most neglected factor in piping- 
design is often the flange bolting. 
Actually, many joint failures blamed on 
flanges and gaskets are due to bolting 
and its installation. The allowable de- 
sign-stress values for bolts are based 
upon 20 per cent of the specified mini- 
mum yield-strength, or 25 per cent of 
the yield-strength required for 0.2 per 
cent offset; whichever is lower. In order 
to insure that flange bolting is not over- 
stressed, the bolting must be specified 
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FIG. 5. Design bolt loads—common gasket materials. Based on 6-in. 300-lb 


ASA flange at 600 psi at 100 F. 


to suit the gasket used. And the bolts 
must be tightened correctly. 

Machine bolts should not be used for 
any but low temperature, low-pressure 
utility services. The specifications are 
just not rigid enough to insure a uni- 
formly satisfactory bolt. Heat-treated, 
carbon-steel studs equal to ASTM A-261, 
have a wide field of application in less 
critical process lines. These studs are 
suitable only for 150-lb ASA flanges 
operating below 450 F.. Regardless of 
quality or heat treatment of carbon-steel 
studs, the maximum allowable design- 
stress is 25 per cent of 55,000 multiplied 
by a factor of 0.92. For flange design 
conditions outside the carbon-steel class, 
it is common practice to call for ASTM 
A-193 Grade B-7 chrome alloy. This 
material is equal to SAE 4140 and crane 
triplex. 

All of the alloy stud materials may be 
provided with varying heat treatment to 
provide different physical properties. 
Commonly stocked stud material has a 
tensile of 125,000 psi and a yield of 
105,000 psi. With other heat treatment, 
the tensile may vary from 160,000 psi 
to 99,000 psi. The yield varies from 
160,000 to 80,000 psi. In high-pressure 
piping, it sometimes is desirable to ad- 
just the gasket width or type, and call 
for special studs in order to make stand- 
ard flanges handle the working pressure. 
The relationship between tensile 
strength and number of bolts is illus- 
trated in Fig. 6. This figure is based 
upon a 6-in. 300-lb flange working at 
600 psi and 100 F. The calculations are 
on the basis of a compressed asbestos 
service-sheet gasket. 


Summary 


All the elements of a flanged joint 
must be balanced and work together if 
the joint is to be satisfactory. There 
are the same number and size of bolt- 
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FIG. 6. Required net bolt area with 
different stud materials. Based on 6-in. 
300-Ib ASA flange with sheet gasket. 


holes in all types of standard flanges. 
This means that the bolt-area is set. The 
tensile strength of the bolts then must 
be great enough to properly compress 
the gasket specified, and the flange fac: 
ing must be suitable for that gasket. 
Both gaskets and bolts are cheap com- 
pared to other items in the piping 
assembly. In each instance, the best 
material for the service should be spe- 
cified. If there is any doubt, use the next 
material better than the one that might 
do the job. Many times bolt-stress 1s 
greater than the designer can anticipate. 
Line movement may overstress a joint. 
Lack of control over bolt tightening pre 
cedure may cause trouble. It is impor 
tant that flange bolts be tightened unr 


formly, in sequence and equally 
stressed with final loading applied in 
small steps, if distortion is to be avoided. 


(Part 8 will be published sown.) 


THE PETROLEUM ENGINEER, September, 1952 











-. SS . a. 2. 2s 











st 





[> eo ae es 





AAS 
REPUBLIC 





{NSTRUMENTS 
AND CONTROLS 








Do You Know About 
ALL of the 





REPUBLIC Line? 


Check the Republic line of measurement and control equipment listed 
below. You'll find instruments and controls to meet your needs— 
whether for a simple control or an automatic control system. And 
teamed with this equipment is an experienced engineering staff which 
can give you the right answer to your measurement and control problems. 


ELECTRICAL FLOW METERS. For metering the flow of 
steam, water, gas, air, oil, brine, etc. The reading instru- 
ments, indicator, recorder and integrator, are remote read- 
ing and can be supplied singly or in any combination 
desired. Integration is continuous, an exclusive 
Republic feature. 


PNEUMATIC TRANSMITTERS. For converting process 
variables such as flow, liquid level, pressure, or liquid 
density into air pressures which vary proportionally with 
the process variables. These air pressures can be used 
as a measuring impulse for the actuation of an automatic 
controller or a direct reading recorder. 


CO, METERS. Provide a continuous record of per- 
cent CO, in flue gas measured by the Orsat method. 
Furnished with either mechanical or electrically actuated 
remote reading indicator and recorder. 


DRAFT INSTRUMENTS. Indicating or recording types 
in single or multiple units. Furnished in all standard 
ranges of draft and pressure. 


THERMOMETERS. A long distance, gas filled ther- 
mometer with either single or multiple pen recorder. 


LIQUID LEVEL INSTRUMENTS. Remote reading indi- 
cators and recorders. Also provided with various types 
of alarm devices. 


MULTI-POINT INDICATORS. Will indicate, on separate 
vertical scales from two to sixteen units of draft, pressure, 
flow, temperature, CO,, etc., in any combination desired. 


MULTIPLE RECORDERS. Strip Chart Type will record 
from three to six separate records of flow, temperature, 
CO,, pressure, etc., in any combination desired. Round 
Chart Type can have up to 4 pens. 


O 


REGULATORS. For the automatic control of pressure, 
draft, rate of flow, rate of fuel feed, speed of rotation, 
liquid level, etc. For proportioning two pressures or 
flows. Regulators may be either air or oil operated. Flexi- 
bility in design and construction allows the regulator 
to perform any type of control action. Setting may be 


_ remote or manual. 


AUXILIARY RELAYS. Multiplying, dividing, adding, 
subtracting, maximum and minimum setting, ratio, ratio 
computing, sequential, splitter, squaring, square root 
extracting, and position indicating. 


COMBUSTION CONTROLS. A centralized, automatic 
system for controlling steam pressure, combustion, fur- 
nace pressure, excess pressure, boiler level, etc. Auto- 
matically regulates the fuel and air input to a boiler in 
measured proportions and in a fixed ratio for the entire 
load range. Adaptable to multi-fuel firing. 


DESUPERHEATERS. Atomizing type desuperheater uses 
a small quantity of high pressure steam to vaporize an 
automatically controlled amount of water in reducing steam 
temperature to the desired degree. 


VALVES — REGULATING AND PRESSURE REDUCING. 
Designed and built forall practicable ranges of pressures 
with either flanged or welded ends.. Special body design 
sharply reduces erosion and noise. Cylinder operated 
valves available in sizes from 3 in. to 24 in. Hand oper- 
ated valves in sizes from 1 in. to 8 in. Lever operated 
valves in sizes up to 16 in. Republic valves are built in 
accordance with A.S.A. Standards for all pressures up to 
2500 psi. Diaphragm operated valves are available for 
pressures from 125 to 1500 psi and from 3 in. to 10 in. in 
size. Special purpose alloy steel butterfly valves in sizes 
4 in. to 24 in. are also available. 


Data Books are available on any of the above equipment 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway e¢ Chicago 47, Illinois 


~» al OFFICES: Atlanta e Albuquerque e Boston e Buffalo e Cincinnati e Cleveland e Dallas e Denver e Detroit e Houston 
ndianc>lis @ Kansas City, Mo. e Los Angeles e Minneapolis e New Orleans e New York City e Philadelphia e Phoenix e Pittsburgh 


THE F°TROLEUM ENGINEER, September, 1952 


Richmond 





To obtain more information on products advertised see page E-51 


e@ St.Louis @ Salt Lake City e San Francisco e Seattle e Syracuse e Shreveport e Tulsa e Vancouver, B. C. 
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General view of Eastern States: ne, 
Platformer-Udex combination, the © rst 
commercial application of this new team, 


demand for a gasoline with more desir. 
able combustion characteristics. 

The current scene reveals two - elated 
trends in refining technique. The irst of 
these is in the direction of improved 
“high octane” gasoline through a “re. 
forming,” or chemical rearrangenient of 
the molecules of straight-run g:.soline. 
A concomittant objective is the increas. 
ing production of vitally needed lower 
aromatics. These include benzene. used 
principally in the production of syn. 
thetic rubber, plastics and a variety of 
critical chemicals, and toluene and C, 
aromatics, both of which are utilized jn 
aviation gasoline. 

Keeping pace with these trends, East- 
ern States Petroleum Company recently 
placed on stream the first of Universal 
Oil Products Company’s Platformers for 
the production of aviation base stock. 
In order to separate the yield of aro. 
Control System for First matic hydrocarbons (principally ben. 

zene and toluene) from the motor fuel 
Platformate, a Udex* unit was added, 
marking the first commercial applica- 


Platformer-Udex Unit tion of these two processes as a team. 


Platformer and Udex Units 


“Platforming” is the reforming of 
straight-run gasoline in the presence of 
hydrogen, using a platinum catalyst. 
The hydrogen prevents carbon forma- 


H. M. MARTIN* tion, and a reasonable hydrogen-gas re- 


cycle rate is maintained in order to 





make the process non-regenerative. 

Ony 50-odd years ago petroleum pro- early in the 20th century, the production The three major reactions which oc- 
ducers and refiners were primarily con- of gasoline fuel gradually eclipsed that cur are: (1) dehydrogenation of naph- 
cerned with increasing yields of lamp _ of all other types of petroleum products. _ thenes to aromatics, (2) hydro-crack- 
oils, while light naphthas enjoyed only The gradual evolution of the simple ing of high molecular weight hydrocar- 
a limited market. With the advent of the _ internal combustion engine to a high bons to smaller-chained aliphatics, and 
internal combustion engine, however, compression power plant, with its in- *U, from Universal Oil Products Company, 

*Chief Engineer, Eastern States Petroleum satiable | appetite for h igher and still Seuckal Gateaur cae dicaecel Se ae 
Company, Houston. higher octane rating, created a new ess; and EX, extraction. 





























































































FIG. 1. Simplified flow diagram of Platformer-Udex. Points of measurement and control are indicated by geometric symbols. 
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(3) isomerization of 5-membered ring 
naphthenes to six-membered rings, prior 
to conversion to aromatics. In addition, 
some paraffins are converted directly to 
aromatics while virtually all of the com- 
bined sulfur is converted to hydrogen 
sulfide. 

The simplified flow diagram is that of 
the Eastern States’ unit for aviation base 
stock production. Following preheat by 
exchange with reactor effluent, the 
straight-run gasoline charge is prefrac- 
tionated. Charge for the reactors is 
drawn from the prefractionator as a 
side stream. A heated hydrogen-rich re- 
cycle gas joins the reactor charge and 
the mixture is preheated prior to enter- 
ing the reactors, where “Platforming” 
takes place. The product gases (hydro- 
gen sulfide and excess recycle gas) are 
removed as overhead from the separator, 
while the liquid product (Platformate) 
passes to a stabilizer and then to a Udex 
preparation tower. 

Bottoms from the Udex preparation 
tower are pumped to a re-run tower 
where an amount of heavy components 
that boil above the gasoline range are 
removed, as bottoms. When these com- 
ponents are not present in the Plat- 
former charge, the re-run is eliminated. 
Overhead, from the preparation tower, 
is pumped to the Udex unit, where the 
aromatics are extracted from the feed 
stock by counter-current flow of diethyl- 
ene glycol. The aromatics (principally 
benzene and toluene) are then steam- 
stripped from the glycol. 


Control of Process Variables 


Maximum efficiency in plant opera- 
tions is effected through control of four 
major process variables. These are tem- 





Mercuryless differential converters measure process 
flows and transmit a 3-15 psi air signal to instrument panel. 


perature, pressure, hydrogen recycle 
rate, and space velocity, which repre- 
sents a ratio of barrels of charge per 
hour to barrels of catalyst. 

“Platforming” at the Eastern States’ 
plant is accomplished at relatively low 
temperature, pressure and space 
velocity. 

Under the mild temperature condi- 


Control board on Udex unit. More than half of instruments shown are used to measure 
and/or control flows such as benzene tower charge. The balance of instruments 
are used in measurement and/or control of temperature, pressure and liquid level. 
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tions, the reaction remains truly cata- 
lytic. Undesirable and relatively irre- 
versible side reactions, such as ring 
opening and demethylation, are mini- 
mized. One of the chemical changes 
which takes place, hydro-cracking, is 
exothermic and therefore provides some 
of the heat of reaction. This reaction is 
retarded in favor of dehydrogenation 
(endothermic), thus essentially elim- 
inating any tendency of the reactors to 
develop runaway temperatures. The re- 
sult is a more easily controllable proc- 
ess, as far as temperature is concerned. 

The low pressure limit is set so that 
the desired amount of hydrocracking 
will be obtained. If the partial pressure 
of hydrogen is maintained at a low 
level for a prolonged period, a tendency 
exists for carbon formation, a condition 
overcome by providing a prescribed re- 
cycle gas rate. 


Instrumentation 


All instrumentation for contro! of 
these operating variables was supplied 
by the industria] division of Minneapo- 
lis-Honeywell Regulator Company, with 
field representatives of the company per- 
forming much of the instrumentation en- 
gineering. 

Although the use of a graphic pane! 
was considered, the minimum time avail- 
able for its construction precluded any 
possibility that it would be completed 
and installed by the time the Platformer- 
Udex was ready to. go on-stream. Ac- 
cordingly, the contract was let for a 
conventional type panelboard. Indica- 
tions are that the degree of control fur- 
nished by this type instrumentation is 
more than adequate, as far as this par- 
ticular processing unit is concerned. 

Notwithstanding the fact that this 
plant was placed on-stream in record 
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instruments were delivered and com- 
pletely installed by the time the Plat- 
former unit was completed. 

All temperature instruments are Elec- 
troniK potentiometers. These are 
mounted on 2 centrally located control 
boards, one for the Platformer and one 
for the Udex unit. In the former, tem- 
perature control is maintained on over- 


PLANT AIDS 


engineering and construction time, the 


head and bottom products of prefrac- 
tionator, stabilizer and re-run towers, as 
well as in the heaters and 4 reactors. A 
multi-point electronic precision indi- 
cator provides the means for manually 
checking these points as well as other 
miscellaneous temperatures. Tempera- 
ture is controlled on the stripper and 
benzene tower in the Udex unit, and a 
check of these and other temperature 


Right section of all-Brown panelboa 
on Platformer unit. The over-all b: ard 
is constructed at a 90 deg angle 
parallel to two walls of the control | suse. 


points are provided by a 16-recor. pre. 
cision indicator. 

Pneumatic transmitters are em; ‘oyed 
on the other variables (with the «xcep. 
tion of process-mounted _liqui: -level 
controllers) so that no hydrocar!:on or 
hydrogen piping enters the control 
room, where the pneumatic cont; ollers 
are mounted on the control boar«. Dif. 
ferential converters, employed for the 
measurement of fluid flows, transmit 3 
to 15 psi air signals to board-mounted 
instruments. The use of these mercury- 
less meters has eliminated the nuisances 
of emulsification and sealing fluids, as 
well as the condenser pots which are 
required on steam lines when the mer- 
cury-type differential pressure meters 
are employed. 

Pressure of hydrogen gas recycle is 
controlled by a pressure recording con- 
troller on the product separator. The 
gas compressor takes suction on the 
separator, with pump suction on the pre- 
fractionator. Flow of recycle gas is con- 
trolled to provide optimum conditions 
for inhibiting carbon formation on the 
catalyst. 

The entire system is well-integrated, 
providing efficient control of all oper- 
ating variables. eet 





Non-Clogging Cooling Tower Spray Headers’ 
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e-# NOTE: Spray laterals and spray header feeders 
take off from the top of the spray header and 
LS) ; trough thus reducing scale carry over. 
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R HEADER 


GEORGE ZORNS? 


Purpose: Prevent clogging of sprays 
with scale from tower. 

Description: The basis for this system 
is that scale is carried at the bottom of 
the carrier. 

The individual sprayhead laterals 
come off the top of the sprayheader. 
The sprayheader feed lines come off the 
trough at as near the top as is prac- 
tical. The tower in which this system 
is installed is a thirty day tower and 
clean out boxes and trough blocks have 
been set every ten days to allow for 
cleaning the trough 

The ends of the 6-in. spreaders are 
closed with redwood blocks held in 
place by wedges. To clean 
the headers, the wedges and 
blocks are removed, this 
flushes out the headers. 

Previous to installing this 
system, one man was busy 
in the tower at all times. 
This system has now been in 
operation for six months 
and has yet to require atten- 
tion. 
~ *Class D, first prize at NGAA 
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leum Company, Hobbs »!ant, 
Hobbs, New Mexico. 


ng. 
¢Chief operator, Phillips !etro- 
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Gage for Underground 
Pressure—Dumped Oil Sump 


H. O. TRUE* 


Purpose: To have a constant gage of 
the liquid level in an underground sump 
by utilizing salvage parts. 

Description: An 8-in. pipe was run 
down to the bottom of the sump and 
perforated to allow free movement of 
liquid. A flange was placed on the 8-in. 
pipe and the pipe was welded to the 
tank opening with a pad. A hole was 
cut in a blind flange to permit passage 
of the gage rod. A ball float salvaged 
from a level control was attached to the 
bottom end of the gage rod. A 2-in. pipe 
was split in half except where it 
threaded into the collar welded on the 
blind flange. Thus, the ball floats on the 
liquid in the sump, moving the rod 
above ground. A seal was accomplished 
by utilizing a discarded motor valve 
packing gland. The sketch shows the 
general arrangement of the various 
parts. 

This gaging device has proved suc- 
cessful in use and costs very little to 
install. It shows an accurate gage dur- 
ing dumping. 

*NGAA—Permian Basin regional meeting. 

#Plant superintendent, Phillips Petroleum 
Company, Crane, Texas. 
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Gage for pressure in an 
underground oil sump. 
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NOTE: CONTAINER IS MADE FROM 55-GAL 
OlL DRUM, HANGER IS 2X2X% IN. ANGLE 
IRON. TRAP DOOR IS 10X10 IN. 


How desiccant loading 
device is made from 
55-gal drum. 


Desiccant Loading Apparatus’ 
O. F. HAMILTON? 


Purpose: To provide a fast economi- 
cal method of loading desiccant into 
the residue gas dehydrators. 


Description: The desiccant loading 
apparatus for filling gas dehydrators is 
made from a 55-gal oil drum. The oil 
drum is altered by removing the top 
and providing a sliding trap door in the 
bottom to facilitate the dumping of the 
desiccant. The bottom of the drum is 
sloped to allow all of the desiccant to 
fall through the 10 by 10-in. trap. The 
altered barrel is then placed in a hanger 
made of 2 by 2 by 4-in. angle iron and 
welded in position. A drum rigged in 
this fashion will hold three 125 lb sacks 
of Florite desiccant. 

The loaded drum is hoisted into 
dumping position at the top of the tower 
by means of a cable threaded through 
the pulleys of a center-haul davit and 
attached to the frame of a truck. By 
driving the truck back and forth the 
loaded drum can be quickly hoisted to 
the top, dumped and returned to the 
ground. 





*NGAA— Permian Basin regiona! meeting. 
{Gang pusher, Stanolind Oil and Gas Com- 
pany, Andrews, Texas. 


wr 
Over a recent 12-month period, 
some 500 new petrochemicals ap- 
peared on the market and went into 
the service of industry, agriculture, 
and the home. 
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NEWS 


Fluor Gets American 
Liberty Contract 


D. R. Zachary, executive vice presi- 
dent of American Liberty Oil Company, 
Dallas, Texas, has announced that The 
Fluor Corporation, Ltd., Los Angeles, 
California, and Houston, Texas, has 
been awarded the engineering and con- 
struction of a feed preparation unit, 
TCC unit, gas fractionation unit, and the 
modification of their existing poly plant 
for its Mt. Pleasant refinery at Mt. 
Pleasant, Texas. All engineering for 
these new facilities will be performed by 
Fluor’s Mid-Continent division at Hous- 
ton, Texas. 


Bureau Lab Recovers Oil 


Record Refining Capacity Now Building in U.S. 


Construction of additional refining 
facilities totaling 819,000 bbl per day 
has been started since the beginning of 
the controlled materials plan instituted 
in 1951, according to announcement by 
Deputy Petroleum Administrator J. Ed 
Warren. The industry plans for a total 
of 1,215,000 bbl a day of new construc- 
tion, Warren stated. 

On July 7, 1952, some 92,950 bbl a 
day of new capacity has been completed. 
New capacity of 528,600 bbl a day is ex- 
pected to be completed by January 1, 
1953. By July 1, 1953 new capacity com- 
pleted is expected to be 742,460 bbl a 
day and by January 1, 1954 the total is 
expected to be 1,078,100 bbl a day. 


Some of the current construction m :y be 
delayed by as long as three me iths, 


PAD believes, by the recently 
labor strike in steel. 


Of this new building, the indust:. has 


ended 


completed 87,190 bbl a day of new cata. 
lytic cracking capacity, of a pl:«ned 
total of 563,000 bbl a day to be com. 
pleted by 1954. Total new cat cracking 
capacity for which applications have 
been made brings this grand total up to 
687,000 bbl a day, or 56 per cent of 
new crude-running capacity. Industry 
has plans for 221,295 bbl a day of cat 
reforming capacity, construction of 86.. 
565 bbl of which has been started. 


Below are tables giving figures: 








New capacity for crude oil processing 


(As of July 7, 1952) 


From Utah Sandstone 


Tests on bituminous sandstone from 
two large deposits in Utah gave promise 
that most of the bitumen, a heavy crude 
oil, could be recovered and then proc- 
essed successfully into gasoline and 
other fuels, Secretary of the Interior 
Oscar L. Chapman made known in re- 





Barrels per day 


- _— . 


PAD District 1 2 »~=— 8B 4 ; Total 

. Construction completed...... er 6,000 51,800 28,150 92,950 
. Construction started (Incl. No. 1) 201,100 296,990 267,800 819,207 
. Estimated completion (Incl. No. 1) 
By ae Ny 6 icis-x0-9: 010-0 


0 
11,592 


75,210 183,290 
132,960 273,360 
209,100 405,860 
229,100 453,860 


217,510 11,592 
280,850 14,292 
375,690 15,292 
436,890 15,292 


528,602 
742,462 
1,078,107 
1,215,082 


leasing Bureau of Mines report of In- 
vestigation 4871. 

Bituminous sandstone deposits are 
likely to provide additional petroleum 
reserves when conditions for the de- 
velopment are favorable. The Bureau 
has been studying the recovery and use 
of bitumens in the United States for sev- 
eral years. 

Samples tested were from deposits 
near Vernal and Sunnyside, Utah, which 
are estimated to contain at least 2 bil- 
lion barrels of bitumen. This is the 
equivalent of about 40 per cent of the 
petroleum found in the Nation’s largest 
oil field—the East Texas field. 

Using a thermal cracking process in 
the laboratory, about 13 per cent of the 
bitumen was then recovered as gasoline. 
Bureau tests also proved that the bitu- 
men could be used to produce diesel 
fuels, other heating distillates, and 
residual fuels. Other tests indicated that 
asphalts suitable for paving and other 
uses probably could be produced. 

’ A free copy of the publication may be 

obtained from the Publications Distri- 
bution Section, Bureau of Mines, 4800 
Forbes Street, Pittsburgh 13, Penna. 


New Lithium Chemical Plant 


What will be the world’s largest 
lithium chemical plant is to be con- 
structed at Sunbright, Virginia. This 
modern plant, which is expected to be in 
operation by the middle of 1953, will 
more than double the current capacity 
of the entire industry in the production 
of lithium chemicals. 

To supply Spodumene, the basic raw 
material for this plant, Foote is now ex- 
panding its mining, milling and process- 
ing facilities at Kings Mountain, North 
Carolina. From what is regarded as the 
largest known commercial deposits of 
lithium ore in the Western Hemisphere, 
Foote will more than triple its output of 
Spodumene to supply Sunbright and the 
ceramic industry. 
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New capacity for catalytic cracking 
(As of July 7, 1952) 





Barrels per day of fresh feed 





PAD District 


. Construction completed 
. Construction started (Incl. No. 1) 
. Estimated ay (Incl. No. 1) 


3 4 
56,340 0 
245,040 12,500 


128,640 12,500 
165,240 


f 16,400 
296,040 21,150 


330,440 21,150 


New capacity for catalytic reforming 
(As of July 7, 1952) 





Barrels per day of charge 





PAD District 
. Construction completed 
. Construction started (Incl. No. 1) 
. Estimated completion (Incl. No. 1) 
By January 1, 1953 

July 1, 1953 

January 1, 1954 

Later 


3 “Total 
10,920 10,920 
28,025 86,565 


33,120 55,500 
42,705 70,125 
56,205 173,685 
79,205 e 221,295 








Standard Cal Begins New Catalytic Cracking Unit 


Standard Oil Company of California 
will build a new catalytic cracking unit 
at its El Segundo (California) refinery 
at a cost of more than $20,000,000, it 
was announced by T. S. Petersen, Stand- 
ard’s president. 

“The purpose of this unit will be to 
convert heavy fuel oil into aviation gaso- 
line and high grade automotive fuels, 
which are steadily increasing in de- 
mand,” Petersen said. “Capacity will be 
36,000 bbl daily. 

Petersen said engineering work on the 
El Segundo project will begin immedi- 
ately. Actual construction is expected to 
begin in mid-1953, with completion 
scheduled for 1954. 

The new unit will include a feed stock 
preparation unit capable of handling 
54,000 bbl daily of heavy fuels. It also 
will include facilities to recover H2S gas 
for conversion into sulfuric acid. 

Petersen pointed out that one of its 
derivatives will be used in the manufac- 
ture of a compound called cumene, at a 


separate unit to be built in 1953 at El 
Segundo. 

This cumene will be shipped to the 
company’s Richmond refinery, in North- 
ern California, for processing into 
phenol, which in turn is used in the 
manufacture of resins for moulded plas- 
tic parts, plywood adhesives, and as an 
intermediate in the making of dyestuffs, 
insecticides and many other compounds. 
Design work on the $4,000,000 phenol 
plant is under way and construction Is 
scheduled to start later this year. 


Empire to Expand Refinery 


Empire Petroleum Company 4n- 
nounced plans to increase capacity of its 
refinery at Denver, Colorado, from 1500 
bbl a day to 5000 bbl a day. E. M. Stone 
company president, said Empire, which 
has a contract to deliver 850 barrels a 
day of its refinery output to Bay Petro- 
leum Corporation, now buys it crude but 
plans to develop its own production. 
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Llandarcy Cracker Over 85 Per Cent 
struction of a 10,000-bbl-per-day Fluid catalytic cracker in 
llandarcy, Wales, is more than 85 per cent complete. The Llan- 
darcy cracker is one of three similar units in the British Isles being 


Sulfur Shortage Ended 
Freeport Head Reports 


The world sulfur shortage, critical 
since the outbreak of the Korean War, 
has improved to the point where vir- 
tually all sulfur requirements in the 
United States are being met, Lang- 
bourne M. Williams, Jr., president of 
Freeport Sulphur Company, declared. 
Furthermore, he added, the outlook for 
the future is “extremely encouraging” 
as a result of nearly 100 new projects 
in the United States and other free 
world countries that will substantially 
increase the supply of sulfur in various 
forms. These projects are expected to 
oo long tons by the end of 

These projects, it is estimated, will 
add approximately 4,000,000 long tons 
of sulfur per year by the end of 1955, 
he said. This amount is equivalent to 
one-third of the estimated 1951 free 
world production of about 12,000,000 
tons of sulfur in all forms. 

“The large gap between sulfur supply 
and demand no longer exists,” Williams 
said. “Although sulfur consumption is 
still under government limitation, all 
but a few consumers in this country are 
getting all the sulfur they need, and the 
situation abroad has also improved.” 


Witco Stills Installed 


Witvo Chemical Company has in- 
stalle.: three new stills, two of 100-ton 
and one of 50-ton capacity, for making 
roofir. and paving asphalt at the com- 
pany Perth Amboy, New Jersey plant. 
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Chemical Group Presents 
Program on Atomic Devices 


A comprehensive program of ten 
papers summarizing the status of the in- 
dustrial applications of atomic energy, 
each by an expert pre-eminent in his 
field, are being given at the Seventh 
National Chemical Exposition in the 
Chicago Coliseum, September 9 to 13. 

The speaking program, set for all day 
and evening, September 11, will be tied 
in with a special exhibit on atomic in- 
dustrial devices, presented through the 
cooperation of the Atomic Energy Com- 
mission and the Chicago Section of the 
American Chemical Society, sponsor of 
the Exposition. 

Leading the list of speakers will be 
Eugene M. Zuckert, member of the 
Atomic Energy Commission, who will 
address the evening session on “Atomic 
Energy and the Citizen of the Future.” 

Speakers also include: S. E. Eaton, 
Arthur D. Little; Dr. George G. Manov, 
and J. H. Hayner, Atomic Energy Com- 
mission; Dr. Charles Rosenblum, Merck 
and Company, and others. 


Buckner Succeeds RMC 


F. J. Buckner Corporation has an- 
nounced it is now successor to the Re- 
finery Maintenance Company, Inc., of 
Compton, California. Buckner will con- 
tinue general construction and engineer- 
ing, specializing in the refinery and oil 
industry. 

The new company is headed by F. J. 
Buckner, as president, who has spent 25 
years in this field. 
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constructed under the supervision of Kellogg International Corpo 
ration. Photograph released by M. A. Kellogg Company, super 
visor of construction of the plant. The other two units are situated 
at Kent, England, and Grange-Mouth, Scotland. 


News 





Atlantic Announces First 
Use of New Process 


The Atlantic Refining Company has 
announced that the first commercial 
plant using Atlantic’s new catalytic re- 
forming process has been put into opera- 
tion at the oil refinery of the McBride 
Refining Company, LaBlanca, Texas. 
This unit has a daily capacity of 750 
bbl. The new process, which will pro- 
duce greater amounts of high quality 
gasoline from a given amount of crude 
oil than any previous refining method, 
was developed by Atlantic scientists 
after four years of intensive research. 
The process is designed to produce the 
higher octane gasoline required by the 
new high compression automobile en- 
gines. 


Plans for Benzene Output 
Exceed Defense Goals 


Industry plans for production of ben- 
zene from petroleum exceed the Govern- 
ment’s defense mobilization expansion 
goals as presently planned the Petro- 
leum Administration for Defense has an- 
nounced. A program calling for con- 
struction of new facilities for producing 
8450 bbl a day (130,000,000 gal) of 
benzene from petroleum sources was ap- 
proved in 1951 by the Defense Produc- 
tion Administration. As of mid-June 
1952, on the basis of recommendations 
by PAD, DPA had approved certificates 
of accelerated tax amortization covering 
facilities for producing this same 
amount of benzene from petroleum. 
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England’s Initial Propane Deasphalter. Anglo-lranian Oil Company, Ltd.'s 
new refinery at Kent, England is now under construction. This will be England's first 
propane deasphalter. It will have a fresh feed capacity of 4500 bbl per day. In the 
foreground, is the steelwork for an ‘‘A’’ frame heater. As may be seen, the main 
tower, strippers, and secondary fractionator are already in place, as are a number 
of the heat exchangers. Unit is being built by Kellogg International Corporation. 


Radioactive Tracers Check 
Flow Rates of Catalyst 


An unusual application of radioactive 
tracer technique was developed recently 
at Salt Lake Refining Company’s Hou- 
driflow catalytic cracking unit at Salt 
Lake City, Utah. In this unit cracking 
is accomplished by bringing oil vapors 
into contact with a solid moving bed of 
bead catalyst passing downward through 
the reactor and regenerator. Uniform 
flow of catalyst is necessary for maxi- 
mum operating efficiency. The deter- 
mination of flow rates of solid particles 
inside cracking vessels poses a prob- 
lem, however. 

Engineers of the California Research 
Corporation conceived the idea of intro- 
ducing into the unit a few pellets of 
catalyst impregnated with a radioactive 
substance. The travel of individual 
radioactive particles’ was traced by 
means of Geiger counters at points along 
the catalytic equipment. 

The survey proved that catalyst cir- 
culated through all parts of the Houdri- 
flow unit with excellent uniformity. For 
example, the average velocity of catalyst 
particles flowing down the main seal 
leg from lift disengager into reactor was 
measured repeatedly over a period of 
several weeks with a maximum devia- 
tion from the mean result of less than 5 
per cent. 


Unit Will Boost Gasoline 


The output of high quality gasoline 
at Shell Oil Company’s Wood River, 
Illinois, refinery will be increased by the 
addition of a new “platforming” unit, it 
was announced by F. S. Clulow, vice 
president. The new plant addition will 
have a capacity of 16,000 bbl a day. 
Construction of the Wood River unit 
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will begin immediately, according to 
Clulow. The contract has been awarded 
to Procon Inc., Chicago, which is build- 
ing a similar unit, now nearing comple- 
tion, for manufacture of aromatics at 
Shell’s Houston, Texas, refinery. 


Foreign Refining Expansic. 
Ahead of Plans PAD Say 


Petroleum refiners in free-worl. na. 
tions outside the United States are Jan. 
ning refinery expansion at a rate -ven 
faster than that proposed in the go..! for 
expansion formally approved « ‘lier 
this year, Deputy Petroleum Ad: inis. 
trator J. Ed Warren reported to ~ «cre. 
tary of the Interior Oscar L. Cha; man. 

The program approved by the D« ‘ense 
Production Administration at the re. 
quest of the Petroleum Administ: ation 
for Defense in April called for e<pan. 
sion of capacity at the rate of 384,000 
bbl a day per year through 1953. Ac. 
tually, Warren reported, more than 50 
projects have been begun and are plan. 
ned for completion in that period, and 
these would provide an increase at the 
rate of 400,000 bbl a day per year. 

Refining capacity in foreign countries, 
excluding Soviet Russia and the Rus- 
sian satellites, was about 5,000,000 bbl 
a day at the end of 1951 and will prob- 
ably be 5,800,000 bbl by the end of 1953. 


New Sulfur Plant Producing 


Standard Oil Company (Indiana) has 
begun production of sulfur in a new 
plant at its Whiting, Indiana, refinery, 
which will help meet a _ world-wide 
shortage of this vital defense material. 

The new plant will extract hydrogen 
sulfide from by-product fuel gases pro- 
duced in the Whiting refinery and con- 
vert it into sulfur of 99.9 per cent purity. 





Probably the biggest question in 
all of our minds is the adequacy of 
gas supply for the future. In my 
opinion, there is no doubt that there 
are ample gas reserves for the next 
20 years to support the present con- 
tractural requirements of all the gas 
companies in the United States. But 
what about the expanding demands 
that we will encounter in the next 
four or five years? It is my belief 
that sufficient reserves will be avail- 
able to accommodate this growth. 
However, most of this gas supply is 
now in the hands of individuals and 
companies that are unwilling to sell 
in interstate commerce. Had the Kerr 
bill not been vetoed, I am confident 
that many trillion cubic feet of gas 
reserves in the Gulf Coast area would 
have been available for the interstate 
gas pipe lines. As a result of this 

_ veto, we along the Gulf Coast are 
witnessing a minor industrial revolu- 
tion in certain phases of the chemical 
industry, where in many processes 
natural gas is not only the fuel but 
the chief raw material as well. Abun- 
dant supplies of gas available for 
local intrastate consumption and the 
accessibility of water transportation 





What’s Ahead For Gas Industry* 


CLAUDE A. WILLIAMSt 


~ *Excerpt from paper presented before American Gas Association, Natural Gas Depar'- 
ment, Los Angeles, California, May 12-13, 1952. 
+President, Transcontinental Gas Pipe Line Corporation. 


has caused this migration of major 
industries to our section of the coun- 
try. 

Of the 106 trillion cu ft estimated 
to exist along the Texas and Lou- 
isiana Gulf Coast, I believe there are 
at least 30 trillion cu ft that are un- 
committed to any gas company. These 
reserves are largely in the hands of 
three of four major oil companies. 
With the recent industrial activity, 
there is more incentive for the pipe 
line companies to sponsor a Kerr bill 
through the Congress than it is for 
the producer to do so because the 
development of the petro-chemical, 
aluminum, and other local industries 
will provide adequate intrastate mar- 
kets to protect expiring terms of pri- 
mary leases or prevent drainage 4s 
a result of the sale of gas by other 
producers from the same reservoir. 
Mainwhile, this increased demand to- 
gether with additions to major. pipe 
line projects has boosted gas prices 
to a new peak, encouraging its ex- 
ploration at an accelerated pace that 
will result in the discovery of more 
and more reserves in both old and 
new potential gas-producing areas 4s 
the years go by. 
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Scale model of the refinery of SARPOM (Societa per Azioni Raffineria Padana Olii Minerali), owned jointly 
by the Fiat Company and the Caltex Group, and located at San Martino di Trecate. 


A new refinery of 13,000 bbl per day 
capacity will be placed in operation in 
Italy sometime about October 1952 by 
the company, SARPOM (Societa per 
Azioni Raffineria Padana Olii Min- 
erali). 

The equal partners in this undertak- 
ing are the Fiat Company (Fiat, S.p.A.) 
and Caltex (Caltex Oil Products). 

Advance notice to the Italian public— 
by means of a scale-model exhibit—was 
given to visitors to the 34th Automobile 
Show in Turin. 





Caltex-Fiat Show New Refinery Model of Italian Plant 


The presentation was made jointly by 
SARPOM, the refining company, and 
Petrolcaltex its marketing counterpart, 
also a 50-50 Fiat and Caltex Italian firm. 

Situated inland, at San Martino di 
Trecate, between Milan and Turin, the 
refinery will be supplied with crude oil 
from the Mediterranean terminal at 
Savona via pipeline, 97 miles in length, 
passing over the Apennines. 

Its products in turn, will serve a wide 
radius of the expanding industries of 
Italy. 


Award Contracts for Expansion of Refinery 


Richfield Oil Corporation has award- 
ed contracts for the major portion of the 
$40,000,000 expansion of its Watson re- 
finery near Long Beach, California, to 
C. F. Braun and Company, Alhambra, 
and Fluor Corporation, East Los An- 
geles. Work is expected to get under 
way immediately. : 

Braun will build a new fluid catalytic 
cracking unit and vacuum unit, a super- 
fractionation unit in the same area as 
the fluid unit, revisions to combination 
units and crude batteries and complet- 
ing installation of new boiler with per- 
linent water softening equipment, a new 
boiler house and yard, electrical and 
service lines. 

Flor has been awarded construction 
work involving additions and revisions 
to the existing alkylation unit, revisions 
lo the existing superfractionation unit, 
hew -ooling towers and pertinent yard 
Pipi: for new units. 

Stil to be awarded in this project are 


contracts for a new _ polymerization 
plant, various shops, warehouses and 
change rooms. The expansion project is 
scheduled for completion in 1954. 


Plan Chemical Plant 
General Petroleum Corporation, West 


_ Coast affiliate of Socony-Vacuum Oil 


Company, Inc., has sold a 140-acre plot 
of ground to Carbide and Carbon 
Chemicals Company, as the site for a 
$36 million polyethylene and ethylene 
glycol plant. 

The site is adjacent to General Petro- 
leum’s Torrance, California, refinery. 
The chemical firm has entered into a 
20-year contract with General Petroleum 
for supply of raw materials, principally 
ethylene. 

The plant is being designed to pro- 
duce 50 million to 60 million pounds of 
polyethylene and 5 million to 10 million 
gallons of ethylene glycol a year. 
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Sunray to Supply Alkylate 


Sunray Oil Corporation has signed 
a contract with the Armed Forces Petro 
leum Purchasing agency to supply alky- 
late for blending into 115-145 grade 
aviation gasoline, according to an an 
nouncement by H. W. Manley, vice 
president and general manager of Sun 
ray’s manufacturing, sales, and pipe line 
department. 

Sunray Oil Corporation is currently 
rehabilitating its World War II HF 
alkylation plant at its Sunray (Dun 
can), Oklahoma refinery for the pri- 
mary purpose of manufacturing alky- 
lates for the government. The remodel- 
ing work has been contracted by the 
Refinery Engineering Company of 
Tulsa, Oklahoma. The extensive mod- 
ernization program includes all of the 
latest design features of the newest HF 
alkylation plants and involves capital 
expenditure of about $2,000,000. 

When completed in March 1953, the 
Sunray alkylation unit is rated to pro- 
duce 1500 bbl per day of light alkylate. 


Monsanto to Make Phenol! 


Monsanto Chemical Company has 
now begun construction of a plant on an 
86-acre site at nearby Avon, California, 
for the manufacture, of phenol, it was 
announced here by Irving C. Smith, gen- 
eral manager of the company’s Western 
Division. 

The new plant, which is expected to 
be in operation by early 1954, will be 
jointly built and operated by Monsanto’s 
Western and Organic Chemicals divi- 
sions. It will manufacture phenol by a 
process developed by the company. 
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> W. A. Schlueter, president of Refinery 
Supply Company of Tulsa, and vice 
president of Central Scientific Company. 
Chicago, was presented with a medal 
for helpful instrument service in the 
natural-gasoline industry at the Natural 
Gasoline Association of America meet- 
ing in Houston recently. 

Schlueter’s contribution to the stand- 
ardization of testing methods in the 
petroleum industry dates back over 40 
years when he helped develop the Say- 
bolt chronometer, Saybolt viscosimeter, 
Tagliabue open cup flash and fire testér. 
Since that time he has patented many 
valuable items including the R. S. 
specific gravity gas balance, the AC-ME 
recording gravitometer, R. S. mercury 
purifier, R. S. dead weight tester, R. S. 
high-pressure consistometer, R. S. pres- 
sure hydrometer jar, and R. S. thermo 
plumb-bob thermometers. 


> R. A. Forsman has been transferred 
from the Cushing, Oklahoma, refinery 
to the Tulsa, Oklahoma, office, Deep 
Rock Oil Corporation. Forsman received 
a B. S. degree in petroleum engineering 
from Tulsa University in 1941. Follow- 
ing his graduation, Forsman was em- 
ployed as a service engineer with an in- 
dustrial engine manufacturer until 1946, 
with a three-year leave during the war. 
He joined Deep Rock in 1949 as assist- 
ant chief engineer in charge of mainte- 
nance and has worked at the Cushing 
refinery until his present transfer. 





W. T. Askew 


> W. T. Askew has been named assist- 
ant manager of Sun Oil Company’s re- 
finery at Marcus Hook, Pennsylvania. 
Formerly superintendent of the refinery, 
Askew will be succeeded in that position 
by John S, Thompson. Thompson had 
been assistant superintendent in charge 
of the plant efficiency division. 

Askew joined Sun Oil Company in 
1931, immediately after graduating from 
Texas A. & M. with a degree in chemi- 
cal engineering. He was appointed su- 
perintendent of the refinery in 1949. 

Thompson joined Sun Oil Company 
in 1931. He later became superintend- 
ent in charge of cracking plants and in 
1941 was named assistant superintend- 
ent of the refinery in charge of plant 
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J. S$. Thompson 


> D. L. Yabroff, formerly on temporary 
assignment as manager of Shell Oil 
Company’s manufacturing-research de- 
partment, head office, New York, has 
rejoined Shell Development Company, 
Emeryville, California, as associate di- 
rector of research. He is in charge of 
chemical products, replacing associate 
director K. R. Edlund, who has been 
appointed special assistant to president 


M. E. Spaght. 


> Stuart Mossom has been moved from 
Houston to Magnolia Petroleum Com- 
pany’s general offices in Dallas and 
made an assistant manager of the nat- 
ural gas department. Mossom will be 
concerned with special problems regard- 
ing gas units operated by other com- 
panies in which Magnolia participates. 
In addition to these duties he will con- 
tinue to be co-ordinator of off shore op- 
erations for the company’s exploration 
division. 


> Harris Bateman, chief engineer of 
Cities Service Oil Company (Delaware) 
will soon join the Petroleum Administra- 
tion for Defense in Washington as head 
of the materials section. During his ab- 
sence C. S. Mitchell, in addition to his 
duties as manager of crude oil supply 
and transportation, will be the executive 
in charge of the engineering division. 

Ben D. (Tex) Leuty of Bartlesville, 
Oklahoma, has been appointed assistant 
chief engineer of Cities Service. 





R. H. Clark 


efficiency. He was graduated from 
Princeton University in 1927. 


> R. H. Clark has been appointed to be 
superintendent of the newly created 
separate settlement division of Phillips 
Petroleum Company, K. S. Adams, 
board chairman, and Paul Endacott, 


Phillips president, have announced. 


This division has been part of the con- 
tracts and settlement division of the 
company. Clark will report to the mana- 
ger of the natural gasoline department, 
George P. Bunn, and the appointment is 
effective immediately. Clark began with 
the natural gasoline department of Phil- 
lips in 1921 and has been in settlements 
work continuously since that time. 
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Harold Bible 


> Harold Bible has been promoted to the 
newly created post of assistant mana- 
ger of manufacturing according to J. B. 
Rogerson, manager of manufacturing of 
Lion Oil Company. Bible, who has been 
technical assistant to T. M. Martin since 
December 16, 1943, will assist Rogerson 
in the management of Lion Oil’s grow- 
ing manufacturing activities, which in- 
clude an oil refinery and chemical plant 
at El Dorado (Arkansas) and a new 
chemical plant now under construction 
near New Orleans (Louisiana). 

T. M. Martin, president, has named 
Ralph Latimer, who has been supervisor 
of the contract section of Lion’s land 
department, to replace Bible with the 
title of administrative assistant to the 
president. 


> Joseph W. Darby and John Moran, 
operators at the Paulsboro, New Jersey, 
refinery of Socony-Vacuum Oil Com- 
pany, Inc., were jointly awarded $3500 
recently under the company’s suggestion 
system. The suggestion, submitted sep- 
arately by each of the two award win- 
ners, brought about a reduction in shut- 
down time and in loss of solvent used 
by the Paulsboro refinery’s Duo Sol unit, 
which processes lubricating oils. 


> Dr. K. A. Smith was promoted té the 
post of director of the light oils division 
of Sinclair Research Laboratories, Inc.. 
according to E. J. Martin, vice president 
and general manager. 

Upon graduation from the University 
of Wisconsin in 1943, with a Bachelor of 
Science degree in chemical engineering, 
Smith began his career with Sinclair in 
its research and development depart- 
ment. One of his first assignments was 
in the operation of pilot plants, where 
he did much work during the war on the 
research and development of new avia- 
tion gasolines. Smith was also connected 
with the Process Design division of the 
research and development department. 
In 1946, he again took up his scholastic 
work at the University of Wisconsin. In 
1948, he was awarded his PhD in chem'- 
cal engineering, whereupon he returned 
to Sinclair research and development 
and was assigned to the light oils divi- 
sion. He holds membership in several 
scientific organizations, two of which are 
the American Institute of Chemica! En- 
gineers and the Alpha Chi Sigma. 

The new position which Smith as 
sumed will cover the direction 0! re 
search and development work on proc: 
esses and products in light oils. 





















M. P. Venema 








)M. P. Venema, formerly a vice presi- 


e dent, Universal Oil Products Company, 
4 has been elected executive vice presi- 
. dent. M. D. Gilchrist has been elected a 
f vice president with responsibility for 
, sales. Colonel J. C. Raaen was named 
eC a vice president, with responsibility for 
7 Universal’s research and development 
laboratories, remaining as general mana- 
ger. R. E. Sutherland was elected a vice 
t president with responsibility for all en- 
. gineering functions. ‘ 
n Edwin F. Nelson, formerly a vice 

president in charge of engineering has 
d resigned to enter business in Superior, 
: Wisconsin. Nelson will continue his as- 
d sociation with Universal in a consulting 
: capacity. 


> John R. Bates, formerly head of the 
chemical research and development de- 
partment of Sun Oil Company has been 
i appointed as technical adviser to the 


0 executive committee of Sun’s board of 
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directors, announces Robert G. Dunlop, 
president. Dr. Bates has resigned from 
the board of directors, and his adminis- 
trative and operational responsibilities 
have been transferred to Dr. J. Bennett 
Hill, chemical research and develop- 
ment department director. Bates’ new 
position will include process investiga- 
tions in the petroleum and petrochemi- 
cal fields and studies of market trends 
and possibilities in processes and prod- 
ucts, in order to keep the directors in- 
formed of developments in the industry. 


> John C. Raaen, recently elevated to 
the post of chairman of the board of 
directors of Procon Incorporated, petro- 
leum refinery construction firm of Chi- 
cago, has announced the election of of- 
ficers at a board meeting held on August 
4, Carl B. Whyte, formerly executive 
vice president, was made _ president. 
A. G. Petkus and J. C. Reed were 
elected vice presidents. 





Ted C. Bodley 


e New Refining Company Will Build Texas Plant 


d Formation of Suntide Refining Com- 
“ pany, with F. L. Martin as president 
. and chief executive officer, and Ted C. 
c Bodley as vice president and secretary, 
™ has been announced. The company will | 
i. build a 30,000 bbl per day refinery at 
di Corpus Christi, Texas, on a 134-acre 
at plot owned by Sunray Oil Corporation 
‘ of Tulsa, which turned the land over to 
-" Suntide. Sunray owns a controlling in- 
mn terest in the company, it is understood, 
™ and the financing was handled by East- 
‘rh investment firms led by Eastman, 
“ Dillon and Company of New York. 
“4 Other company officers are: E. T. 
* Herndsn, vice president and treasurer, 


repres-nting an eastern investment com- 
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pany; and Frederick Bruenner, assist- 
ant secretary, also representing a firm 
interested in the financing. Company 
directors include Martin. Glenn Smith, 
Tulsa; E. T. Howell, Oklahoma City; E. 
T. Herndon and Lloyd Gilmour, New 
York City. 

E. W. Patterson, formerly technical 
adviser at Sunray’s Duncan, Oklahoma 
refinery is on the new staff as project 
engineer. Miss Betty Hunt, formerly 
executive secretary to F. L. Martin at 
Sunray, is executive assistant. 

The refinery design and construction 
will get under way immediately it is 
understood, and is expected to be com- 
pleted late in 1953. 


J.C. Rosen 
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R. E. Sutherland 


> S. C. Taylor, Solvay Process Division, 
Allied Chemical and Dye Corporation, 
has been named president of the Hous- 
ton Chemical Club. Other officers in- 
clude: Vice president, W. J. Bramblett, 
Columbia-Southern Chemical Corpora- 
tion; secretary-treasurer, J. L. Pickens, 
Mathieson Chemical Corporation; as- 
sistant secretary treasurer, R. D. Shaw, 
Jr., Texas Chemical Division, McKesson 
and Robbins, Inc. 

Directors are: R. C. Coll'ns, Stauffer 
Chemical; Ed R. Lett, Jr., General 
Chemical Division, Allied Chemical and 
Dye Corporation; A. P. Jones, Consoli- 
dated Chemical Industries, Inc.; E. R. 
Scogin, Shell Chemical; G. A. Wilkin- 
son, Mallinckrodt Chemical Works: 
S. C. Morian, Dixie Chemical (retiring 
president), is an ex-officio member of 
the board of directors. 
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CENTRIFUGE 


You can maintain your required speed 
for the full period of the test with much 
less effort. Curtin centrifuges, proven 
world-wide, are heavy duty, rigidly con- 
structed, and extremely simple in de- 
sign. Illustrated bulletin, giving full de- 
tails, available upon request. 
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DIRECT ROUTE TO LOWER 
PLANT MAINTENANCE 


The direct and indirect expense of 
replacements of short-lived refinery pipe lines 
can be reduced, or avoided altogether, 
by the use of cast iron pipe. This has been 
proved by many refineries whose maintenance 
costs have been lowered by replacing 

other pipe materials with cast iron. 
A relatively low first-cost material, cast iron 
pipe is usually cheapest in the end, for many 
refinery applications, because of its stubborn 
resistance to corrosion. Available with 
bell-and-spigot, plain end and flanged, or 
with standardized mechanical joints. 
Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Illinois. 


AST TRON PIPE 


FOR LONG LIFE AND ECONOMY 
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R. W. Parker 





W. G. Miller 


>» R. W. Parker has been appointed project manager in charge 
of all phases of design, field construction, and other activities 
directly related to the direction of the Australian Oil Refining 
Pety., Ltd., refinery at Kurnell, Australia. Parker joined Caltex 
in 1948 and was sent to Europe to supervise activities in re. 
finery construction. 

A. J. Herron has been appointed general manager of Aus- 
tralian Oil, in charge of operations of the new company. Her- 
ron joined The Texas Company in 1921 and in 1930 became 
assistant superintendent of the West Dallas refinery of Texaco, 
and in 1944 was transferred to The Bahrain Petroleum Com- 
pany, Ltd., an affiliate of the California Texas Oil Company, 
Ltd. 

W. G. Miller has been appointed project manager in charge 
of all phases of field construction, field designs, and other 
activities related to the erection of the refinery of Caltex 
(Philippines) Inc., at Batangas, Philippines. Miller joined 
Caltex in 1943 and was assigned to supervise the construction 
of extensive facilities in Bahrain for the manufacture of avia- 
tion gasoline. 

L. D. Josephson has been selected for the post of refinery 
manager of Caltex (Philippines) Inc. He will be in direct 
charge of the operations of the new refinery. Former superin- 
tendent of personnel at Bahrain, Josephson joined Caltex in 
1939. In 1945 he was made a general operating foreman at 
Bahrain, in charge of the fluid eatalytic cracking unit, then, in 
1947, he became assistant refinery superintendent at Bahrain. 


> Luther R. Hill, head of Proc- 
ess Designs, Inc., of Ridge- 
wood, New Jersey, has been 
appointed consultant on cata- 
lytic processes by Houdry 
Process Corporation, an- 
nouncement states. Hill is an 
authority on catalytic proc- 
essing, graduate chemical en- 
gineer of the University of 
Texas, and has spent 25 years 
in various phases of the petro- 
leum industry. 





Luther R. Hill 


> J. F. Francis, super- 
intendent of the Lone 
Star Producing Com- 
pany’s McElroy-Wil- 


shire gasoline plant, 
Upton County, West 
Texas, is holding 4 
safety award. In con- 


structing the plant 
50,000 man liours 
were worked without 
a disabling injury 
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Control of Pipe Line Booster Stations 


Maximum and safe pipe line throughput 


requires application of interlocked controls 


Transition from float tank operation 

to the closed line type of operation 
in recent years is a significant fact, ob- 
served by all men engaged in the field 
of transporting crude oil or refinery 
products through pipe lines. These men 
have recognized the advantages gained 
in refinery operation by keeping differ- 
ent crudes segregated. Different refinery 
products in pipe lines must, of course. 
he pumped separately. In the closed 
line system, where the whole pipe line 
functions as a unit, operators know that 
all pumping stations and sections of the 
line must generally pump at the same 
rate. Unless flows at each station are 
regulated automatically, it is difficult to 
maintain maximum throughput and at 
the same time guard against excessive 
discharge pressures or low suction pres- 
sures 

In addition, continuous operation at 
required rates of crude oil or products 
flow is, of course, of vital concern to sta- 
tion operators. Every precaution is tak- 
en to assure against breakdown or fail- 
ure of the pumps and their drivers. 

Among the several critical operating 
factors, temperatures of motor wind- 
ings, as well as of motor or pump bear- 
ings and glands, are some of the most 
important. Excessive temperatures can 
impair or permanently damage the in- 
sulation on motor windings, or cause 
undue wear of bearings to such an ex- 
tent that a major overhaul of the pump- 
ing units is required. Not only is such 
work costly but it also causes the loss of 
much valuable pumping time. 

Finally, automatic start and stop de- 
vices are widely used, with their appli- 
cation largely governed by local con- 
ditions. In general, these controls may 
be used to make or interrupt the start- 
ing circuit for automatic start or stop 
of electric motors, ground the magnetos 
for shutdown of ignition engines, or cut 
of the fuel supply for shutdown of 
tither ignition or diesel units. 


Maintaining Maximum Throughput 

One solution to the problem of main- 
lainin: maximum throughput is the use 
of an automatic pressure controller on 


*Petroleum industry engineer, Minneapolis- 


Hone; well Regulator Company, industrial di- 
on ‘ 


EXCLUSIVE 


J. PROCOPI* 


both the suction and discharge lines at 
each pumping station. In order that 
these controls do not limit maximum 
flow in normal operation, they are ar- 


ranged to operate the same final con- | 
trol element (such as a diaphragm mo- : 


tor valve on the discharge line), throt- 
tling the flow only when the suction 


pressure drops to a predetermined min- — 


imum value, or when the discharge pres- 
sure rises to a predetermined maximum 
value. This function is provided in one 
instrument—such as the Brown single 
pilot dual pressure controller described 
below. 


Suction and Discharge Pressure 
Controller 


With a single pilot dual pressure con- 
troller and a suitable final control ele- 
ment, the following functions are pro- 
vided: 

(1) Records of both suction and dis- 
charge pressure on one circular chart 
to serve as a permanent log of 24 hr 
of operation. 

(2) Independent adjustments for 
minimum suction and maximum dis- 
charge pressures by means of separate 
set point adjusting knobs in the instru- 
ment. 

(3) Integral control bypass panel to 
permit manual control based upon eith- 
er suction or discharge pressure, at the 
discretion of the station operator. (Par- 


ticularly useful for bringing a pump unit 
into operation. ) 

(4) Gradual throttling control action, 
automatically, in the event that either 
the suction or discharge pressure ap- 
proaches its preset limit—thereby pro- 
tecting the pump from being starved 
for suction pressure or creating a dis- 
charge pressure exceeding the safe limit 
of the pipe line. 

(5) Transfer of automatic contro! ac 
tion smoothly from suction to discharge 
pressure, or vice versa, with no sudden 
flow changes to create undesirable pres- 
sure surges. 

(6) Full-rated flow capacity of pump- 
ing station permitted during normal op- 
eration where suction and discharge 
pressures are within their preset limit 
ranges. 

(7) Automatic adjustment of pump 
operation for variations in line pressure 
due to changes in pumping rates at pre- 
ceding or following stations along the 
line. Hydraulic gradients between each 
station are “matched,” even if one sta- 
tion is out of service. 

These functions combine in general 
to afford easier operation of the station 
and more accurately controlled pres- 
sures, together with a greater average 
throughput than can be provided by 
manual operation. 

The single pilot dual pressure control- 
Jer can be employed in several ways, de- 
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Fig. 2. Multi-point ElectroniK recorder for 
logging of motor and pump temperatures. 


pending upon the type of pump and the 
manner in which it, is controlled. As 
shown in Fig. 1, for example, it can be 
used: (1) with centrifugal pumps in se- 
ries where a control valve is installed 
in the discharge line, and (2) with re- 
ciprocating pumps where individual 
control valves are installed in bypass 
lines around each but are operated by 
the same dual controller. In addition, 
the instrument can be incorporated in 
pumping systems that employ speed 
control—so long as the control element 
can be pneumatically operated. 


Operation of Suction and Discharge 
Pressure Controller 


When applied to centrifugal pumps, 
(Fig. 1), the pneumatic controller has 
pressure connections made to the suc- 
tion and discharge sides of the pumping 
unit (a single pump or a series of two 
or more pumps). As shown in the dia- 
gram, the output control air from the 
instrument is connected to a diaphragm 
motor valve in the discharge line. This 
valve is of the air-to-open type, increas- 
ing its opening as control air from the 
instrument increases in pressure. 

‘Within the instrument case are two 
separate proportional control units of 
the conventional design found in all 
Brown pneumatic controllers. One con- 
trol unit serves to throttle the output 
control air to the valve if the suction 
pressure drops toward its limiting val- 
ue; conversely, the second control unit 
serves to throttle the output control air 
to the valve if the discharge pressure 
rises toward its limiting value. The two 
control units, with separate flapper-and- 
nozzle assemblies, are connected in par- 
allel to one pilot relay in the instrument 
so that either control unit can override 
the other and govern the control valve 
opening. 

As an example of this system in op- 
eration, assume that one instrument con- 
trol index is set at 30 psi for minimum 
suction pressure, and the other index is 
set. at 750 psi for maximum discharge 
pressure. During pump operation, as 
long as the line pressure lies well with- 
in these limits, the control valve remains 
fully open, because output air pressure 
from the controller is at its maximum 
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of about 20 psi. If the suction pressure 
now begins to fall, its control unit will 
begin to throttle output air to the valve 
as the pressure approaches the mini- 
mum set point. 

While the above control action takes 
place, any build-up of the discharge 
pressure toward the maximum set point 
of the second control unit can cause 
further throttling of the control valve. 
The exact point at which control action 
starts with either control unit depends 
upon what is termed the proportional 
band adjustment of each control unit. 
In conjunction with the manual reset 
adjustment, the band adjustment could, 
for example, determine that throttling 
action would occur over a range of suc- 
tion pressure from 200 psi down to 30 
psi. 


Safeguarding Against Excess 
Temperatures 

Excess pump and motor bearing tem- 
peratures, pump seal or gland temper- 
atures, and motor winding temperatures 
may be prevented by various temper- 
ature devices, such as: Mercoid capil- 
lary tube multiple contact temperature 
switches, or Fenwal snap action tem- 
perature switches that, directly or 
through relays, actuate alarms and shut- 
down relays and give pilot lamp indi- 
cation of excessive operating tempera- 
tures. The following integrated detec- 
tion and alarm system using thermo- 
couples or resistance thermometer 
bulbs in conjunction with multiple point 
scanning electronic recorders and mul- 
tiple selective alarm contacts, is one 
method of obtaining both a continuing 
record of unit temperatures and alarm 
and shutdown in the event of excessive 
temperatures. 


ElectroniK Multipoint Recorders 

The operation of such a system can 
best be described by referring to a hy- 
pothetical case. Assume, for example, 
that a station has three centrifugal 
pumping units in series and that the 
maximum safe operating temperatures 
in the electric motors are as follows: 


Motor windings, 240 F (two 
points). 

Pump and motor bearings, 175 
F (four points, outboard and 


inboard). 
Pump. glands, 150 F (two 
points, outboard and_in- 


board). 
Pump case, 125 F (one point). 


With the three pumps and motors. 
therefore, a total of 27 temperature rec- 
ords are required (9 on each pump 
unit). Furthermore, four different 
alarm points are needed; all but ex- 
cessive motor winding temperature 
should cause shutdown of the pumping 
units. There requirements can be met 
with two ElectroniK recorders with 
alarm switches. 

Before the system is put in operation, 
alarm switches in the recorders are set 


at the four maximum allowable tem. 
peratures, and connections are ma.ie to 
the thermocouples or resistance ‘her. 
mometer bulbs so that all tempe: :ture 
points associated with one alarm point 
are wired through the selector swit -) for 
this alarm (Fig. 3). 


Alarm Switch Operatio: 


The switch moves in time with the 
thermocouple selector switch, as (‘ie re. 
corder is successively connected io the 
thermocouples or resistance bulbs. This 
method is employed so that each «elect. 
ed alarm point is active only on certain 
records. As illustrated, for example, 
alarm switch A might be set for 240 F 
for records 1, 2, and 3 (motor wind- 
ings); while alarm switch B is set for 
175 F for records 4, 5, and 6 (pump or 
motor bearings). 

In the diagram, the alarm selector 
switch is shown connecting switch A 
with the relay for temperature point 
No. 1. If this temperature exceeds the 
alarm set point, relay No. 1 is energized 
to close the alarm circuit and will main- 
tain this circuit through its “holding. 
in” contact (a second contact on switch 
A can be employed to automatically de- 
energize this alarm circuit on the next 
cycle of measurement — provided the 
temperature has dropped below the 
alarm set point). A timing switch is in- 
cluded in the circuit to close just before 
the instrument is ready to print a spe- 
cific point, thus preventing any false 
switch action between points. 

From Fig. 3, it will be seen that even 
though temperature points 1, 2, and 3 
may be higher than the 175 F set point 
for alarm switch B (meaning that switch 
B alarm contact would be closed), the 
alarm relays for switch B can not be en- 
ergized because the alarm selector 
switch is on point No. 1. Also from the 
diagram, it can be seen that any desired 
point on the recorder can be connected 
in with any alarm switch; for example, 
a simple change of wiring in the circuit 
illustrated would permit point No. 6 to 
be disconnected from switch B circuit 
and connected in switch A circuit. Thus, 
temperature points can be spaced in the 
recorder cycle to be checked in any de- 
sired order. 

Furthermore, if one point (such as 
the pump case) is considered more 
critical and it is desired to check it two 
or more times during the recorder cycle 
of operation, this can be done simply 
by wiring in the thermocouple for this 
point at equally spaced intervals in the 
recorder cycle—say, for example, every 
20 sec on an 80-sec cycle of operation 
(5 sec per point is standard for the 
recorder). In this example, the pump 
case temperature would then be checked 
every fourth point. 

In operation, if the temperature of 
any point exceeds the alarm setting for 
that point, an electric signal light. howl- 
er, horn, or any other type of alarm can 
be energized to warn the operator. The 
recorder continues to check and rt cord 
other points. On its next cycle of meas 
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drops out stopping the motor. Dis- 
charge valve MV-1A and suction valve 
MV-1 close, and solenoid pilot vent 
valve VV-1 opens, thus taking No. 1 
pumping unit off the line. By a similar 
push-button arrangement, the second 
pump can be placed in operation, and 
either or both pumps can be shut down. 

Pilot lamps (for indicating the posi- 
tion of all motorized valves), off and on 
pilot lamps (for the main motors), and 
lamps for high bearing, seal, and pump 
case temperatures, low suction pres- 
sures, and other protective functions are 
- usually incorporated on the station con- 
trol desk. 


Additional Safety Devices 


In addition to the use of temperature 
detecting devices for safeguarding pump 
and motor temperatures, pressure 
switches are installed as safety devices 
in several critical locations as illustrat- 
ed. Low suction pressure switches (PS-1 
and PS-2) are set to close their con- 
tacts simultaneously, when the suction 
pressure decreases below 10 psi, result- 
ing in shutting down of No. 1 and No. 2 
pumps and sounding an alarm. The cir- 
cuits remain closed until the suction 
pressure increases to a value of 40 psi. 
This wide pressure differential setting 
prevents operation of PS-] and 2 on 
minor variations of pressure with this 
range. 

Similarly, pressure switches may be 
installed to shut down the pump and 
sound alarms when the suction pres- 


sure exceeds a preset maximum, or 
when outbound pressures fall below or 
exceed preset values and pressure or 
float switches may be used to provide 
alarm or shutdown in the event of seal 
failure or excess gland leakage. 


Other Station Instrumentation 


Pressure transmission and transmit- 
ters. There has been a recent trend to- 
ward pneumatic and electrical transmis- 
sion of pressures and flow from points 
on the station piping to indicating, re- 
cording, and control instruments situ- 
ated in a central control room. This has 
been done primarily to eliminate the 
hazards of bringing lines carrying high- 
ly inflammable liquids into the contro] 
room where a leak in piping fittings, 
Bourdon tubes, or instruments would en- 
danger the safety of the station. 

Conventional pneumatic indicating or 
non-indicating pressure transmitters 
with an output of 3 to 15 or 17 psi air 
have been used in conjunction with 
pressure gages designed to operate at 
3 to 15 or 17 psi but having scales read- 
ing 0 to 150 psi or 0 to 1200 psi or other 
convenient ranges. 

More recently, Baldwin strain gage 
pressure cells have been installed that, 
when used with electrical amplification, 
provide indication of pressures on con- 
ventional electrical meters having scales 
calibrated in psi. 

Flow and temperature instruments. 
Flow instruments, either the mercury 
manometer or differential converter 
(mercuryless) type, play an important 


role in pump station operation. If 2 xa. 
jor leak occurs downstream of the p mp 
station, the flow meter will indicat: an 
increase in flow but the discharge pres. 
sure pen on the single pilot dual :on. 
troller will show a pressure dip. “his 
will indicate to the alert station o) °ra- 
tor that a leak or some other abno:mal 
condition has occurred in the pipe line 
downstream of the station. Similar! . an 
increase in station discharge pre sure 
without a corresponding increase ii: out- 
bound flow indicates a partially blocked 
condition in the main line that may. for 
example, be caused by a scraper that 
has become stuck in the line. 

Temperature recorders are used 
where a record of pipe line flowing tem. 
peratures is required and is particularly 
useful in conjunction with metering 
equipment. ° 

Specific gravity transmitters and re- 
corders. Indication of specific gravity of 
both products and crudes to detect batch 
changes is extremely important where 
fluid is taken from the main line into 
tankage at pump stations and termi- 
nals. An experimental installation is be- 
ing made using a displacement type 
liquid level transmitter operating with 


_displacer chamber full of fluid and sens- 


ing fluid specific gravity changes by 
means of variation in the buoyancy of 
the displacer. It is believed that this type 
of unit will provide the ruggedness and 
durability required for this type of in- 
strument at a cost 25 to 30 per cent be- 
low more elaborate methods of deter- 
mining specific gravities. kee 








The American Gas Association re- 
ports that total assets of the nation’s 
gas distribution and pipe line indus- 
try at the end of 1951 amounted to 
10.65 billion dollars, an increase of 
1.35 billion dollars over total assets 
of the industry a year earlier. A con- 
siderable part ‘of this increase in 
assets was accounted for by the con- 
tinuing growth of the nation’s system 
of gathering transmission and dis- 
tribution pipe line mileage. At the 
end of 1951 there were 406,550 miles 
of gas pipe line in the United States, 
an increase of 19,080 miles over the 
previous year. 

These facts, and many other pertin- 
ent data are disclosed in the new 
edition of “Gas Facts” just published 
by the American Gas Association. 
This yearbook of gas industry statis- 
tics is compiled by the AGA Bureau 
of Statistics from information gath- 
ered from companies representing 
virtually all the operations of the 
nation’s gas utility and pipe line in- 
dustry. Under basic operating data 
such as customers, sales, and reven- 
ues, about 95 per cent of the industry 
is represented. 


AGA Issues New Edition of “Gas Facts” 


A number of additional statistics 
have been included in the 1951 edi- 
tion of “Gas Facts.” These include 
the initial presentation of basic gas 
statistics pertaining to Hawaii and 
Puerto Rico. Also published are-the 
statistics developed by the United 
States Bureau of Mines relating to 
the consumption of liquefied petro- 
leum gases in liquid form, by state 
and type of use. Data compiled by 
the Petroleum Administration for 
Defense pertaining to steel and other 
materials used by the gas utility in- 
dustry in its vast construction pro- 
gram between 1949 and 1951 are 
published in “Gas Facts” this year. 


xe 


Despite shortages of steel and 
other vital materials, the gas industry 
spent more than one billion dollars 
for new construction and expansion 
of facilities in 1951. During the 5- 
year period from 1946 to 1950, the 
gas utility companies and pipe line 
companies invested nearly 4 billion 
dollars for new plants and equipment. 
In the next 5 years, they plan to 
invest 4% billion dollars more. 





Another new table in the gas in- 
dustry’s statistical yearbook con- 
trasts the number of residential gas 
utility customers using gas for house- 
heating, annually since 1949, with 
the expected number of additional 
users to be served during each of the 
next three years. Included again are 
the tables of composite industry-wide 
income statements and_ balance 
sheets for each year since 1937. 
These data proved of such interest to 
users of AGA statistics that interim 
industry income statements are now 
published as part of AGA’s “Quar- 
terly Report of Utility Gas Sales.” 

“Gas Facts” has been prepared 
under the general sponsorship of the 
AGA Committee on Economics and 
the more immediate direction of the 
Subcommittee on Statistics. These 
groups have been responsible for 
policy decisions regarding the type 
of material collected and published 
and the methods of presentation. 
Copies of “Gas Facts” may be ob- 
tained for a nominal amount ($1.00 
per copy) from the Bureau of Statis- 
tics at the American Gas Association. 
420 Lexington Avenue, New York 17. 
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From Quiriquire field, sited on its rugged, uneven terrain against mountainous 
background, the flow of natural gas heads for the refinery at Caripito. 


PHOTOS COURTESY OF CREOLE. 





Venezuelan Line Serves Twofold Purpose 


Aids in greater conservation of Quiriquire field gas, which, 


utilized as fuel for Caripito refinery, releases fuel oil to market 


Barone the close of the first half of 
1952, the Venezuela petroleum industry 
witnessed the completion and function- 
ing of a six-year, $1,000,000 oil-gas 
switching project whereby 1400 bbl of 
fuel oil consumed daily in the refinery 
and power plant at Carapito, have been 
saved for overseas marketing and re- 
placed by 11,000,000 cu ft of natural gas 
from wells several miles from the refin- 
ery site. Already the new fuel feed sys- 
tem has gained the regional nickname 
of “The ‘Bent Inch,” because the gas- 
gathe-ing lines, consisting of approxi- 
mately 4.6 kilometers of 12-in. pipe and 
| kilometer of 8-in., extend over a ter- 
tain -» rugged that there is seldom a 
joint ‘hat is not bent in one direction or 
another. Thus another significant step 
as b-en realized in the industrial utili- 
zation of natural gas in Venezuela. 

The project was conceived and prelim- 
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inary investigations undertaken by the 
gas group of the petroleum engineer sec- 
tion of the Creole Petroleum Corpora- 
tion in Caracas and further developed 
and executed by the field men in the 
Quiriquire oil and gas area. Quiriquire 
district engineers have had direct super- 
vision over the construction of all phases 
of the project, with the exception of the 
Caripito Refinery conversion. 

Original surveys and studies of the de- 
sirability of substituting gas for fuel oil 
were made in 1946, but due to inability 
to obtain the necessary material, the 
work was deferred. In June 1951, mate- 
rial was on hand and conditions were 
favorable for carrying on the job. 

The work may be separated into four 
phases: (1) revision of existing and 
construction of new. gas gathering lines 
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from field flow stations to the compres- 
sor plant; (2) modification of existing 
compressor plant facilities, including cy- 
linder changes, to provide for gas trans- 
mission service in addition to pressure 
maintenance in the Quiriquire field; (3) 
construction of a new oil transmission 
pipe line and conversion of present oil 
lines to gas transmission service, and 
(4) conversion of oil-burning equipment 
in the refinery and electric plant to gas 
operation. 

The original compressor plant con 
sisted of six 600-hp_ electric-motor 
driven, balanced-opposed reciprocating 
compressors, each compressor having 
two double-acting cylinders for compres- 
sing gas. The plant was originally de- 
signed to compress 10,000,000 cu ft of 
gas a day from zero psig to approxi 
mately 1000 psig in three stages. 

By revising and constructing new gas 
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Caripito refinery of Creole Petroleum Corporation, where natural gas is utilized 


as fuel, replacing 1400 bbl of fuel oil heretofore consumed daily. 


gathering lines, and changing compres- 
sor cylinders, it was possible to increase 

lant suction pressure from zero psig to 
bo psig, thereby taking full advantage 
of pressures available at the separators. 
With such increase in suction pressure, 
by reducing the size of the first stage 
compressor cylinders, and redistributing 
the six compressors among the three 
stages, the total capacity of the plant 
was increased to handle 25,800,000 cu ft 
in the first stage, with only a small re- 
duction in capacity of the second and 
third stages. That, of course, required 
extensive revision of the compressor 
plant piping. 

Calculation of pressure drops indi- 
cated that the first stage compressor 
would be required to discharge at ap- 
proximately 110 psig to assure a termi- 
nal pressure of 50 psig at Caripito. The 
average stream day requirements of fuel 
gas to Caripito, based on the Btu equiva- 
lent of gas vs. fuel oil, are 13,000,000 
cu ft per day, while the maximum stream 
day requirements are 16,900,000 cu ft 
per day. In addition 800,000 cu ft a 
day will be used for fuel by the Quiri- 
quire Camp. The remaining capacity of 
8,100,000 cu ft a day is available for 
injection. 

In order to compress these volumes, 


the cylinders of the two first stage com- 
pressors and two of the second stage 
compressors were changed to operate at 
the new first stage suction and discharge 
pressures of 20 to 110 psig. This al- 
lowed sufficient capacity in the first stage 
to operate only three first stage compres- 
sors on a normal stream day, leaving one 
compressor available for standby service 
most of the time. The remaining two 
compressors, originally operating as the 
third stage, were separated. 

Two of the cylinders removed from 


‘the second stage compressors were in- 


stalled on one of the third stage com- 
pressors and put in second stage service. 
That compressor will take suction from 
the first stage discharge at approxi- 
mately 110 psig and discharge to the 
third stage at approximately 335 psig. 
Except for minor changes in piping, the 
remaining third stage compressor will 
remain as originaly installed. 

Because of the high concentration of 
CO, produced by Quiriquire field, much 
of the original piping had to be replaced 
because of corrosion damage. In order to 
reduce such corrosion and to handle the 
increased volume of gas compressed, 
one new first stage scrubber equipped 
with demisting section was added and 
line scrubbers attached to the outlet of 


Schematic diagram of Quiriquire compressor plant. 
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the two -existing first stage scrubbers, 
Another line scrubber was installed in 
the gas transmission line to Caripito, to 
remove moisture condensed when the 
first stage gas is cooled. Also, second 
and third stage scrubbers were replaced 
by new scrubbers with demisting sec- 
tions. Further, to safeguard against cor- 
rosion, it is planned to inject an inhibit- 
ing agent into the gas. 

At the present time Quiriquire crude 
oil is pumped to Caripito refinery 
through a system of approximately 5 
km (34% miles) of 16-in. pipe, pre 
viously laid to increase the capacity of 
the crude transmission pipe line, two 
10-in. lines in parallel approximately 8.5 
km (5.32 miles) long, and 2.5 km (1.56 
miles) of 16-in pipe terminating at the 
Caripito refinery. 

From studies made in conjunction 
with the gas transmission project, it was 
decided to retain the 5 km (31% miles) 
of 16-in. for crude oil service and re- 
place the two 10-in. lines with a larger 
line, in order to decrease: large crude 
oil pumping power requirements caused 
by the increasing gravity of the Quiri- 
quire crude. For that purpose approxi- 
mately 11 km (6% miles) of 20-in. line 
were laid from termination of the 16-in. 
line to the Caripito refinery. 

The gas transmission line from the 
compressor plant consists of approxi- 
mately 3.5 km (2.18 miles) of 12-in. 
line, which will join the two 10-in. lines 
to be freed from crude oil service by 
the new 20-in. line and the 16-in. line 
now in crude oil service. 

Quiriquire is a low pressure field. Few 
wells of the area can produce solely by 
natural gas pressure. The greater part 
of them have to rely upon artificial lift 
by pump. In the event that Creole engi- 
neers establish with certainty that they 
can contribute signally to prolongation 
of the life of the field and to increase 
of its production, Creole will be disposed 
to invest new and appreciable sums to 
bring to reality new projects for the 
maintenance of gas pressure. Mean- 
while, the Quiriquire-Caripito gas pipe 
line will aid in the utilization approx 
mately a third of the gas now produced. 

Creole has utilized natural gas in 1n- 
creasing volume through the years. In 
1945, 40,000,000 cu ft a day were con- 
sumed; by the end of 1950 that ‘gure . 
had risen to approximately 90,000,000. 
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Another train load of 26” Master Line Pipe on 
its way to its destination. 






6 ACRES of Line Pipe Production 


Can we assist you? 


Line pipe construction is big business and nage available. Let us book your requirements. 


Master Tank and Welding has the facilities and 


Call, wire, or write us your specifications. 


experienced personnel to manufacture Hi-Test Our sizes range from 20” through 30” in sec- 


API 5LX Expanded Line Pipe. Limited ton- tions 30’ to 3114’ long. 


G, 


4 


Master Tank and Welding invites you on a conducted 
tour through their plant any time you are in Dallas. 


Line Pipe Division 





\\ WARE & 








5146 


DALLAS, 
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To obtain more information on products advertised see page E-51 D-9 
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Desulfurization and 


Dehydration of Natural Gas' 


Processes whereby sour and wet natural 


gas is made acceptable for pipe line sale 


LEROY CULBERTSON 


Tue markets for natural gas have ex- 
panded very rapidly during the last two 
decades. It used to be that the presence 
of hydrogen sulfide in a large percent- 
age of the gas reserves limited the prin- 
cipal use for sour gas to the production 
of carbon black. As the carbon black 
companies could supply the demand for 


+Presented before Fourth Oil Recovery Con- 
ference, Texas Petroleum Research Committee, 
University of Texas, Austin, May 8 and 9, 1952. 


*Phillips Petroleum Company. 
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carbon black with only a fraction of 
the sour gas available, it was necessary 
to flare much sour gas in the course of 
producing oil. Many sour gas fields were 
left undeveloped due to the lack of mar- 
kets. The development of methods by 
which hydrogen sulfide could be ex- 
tracted from gas efficiently and eco- 
nomically to provide a suitable com- 
modity for the light and fuel market and 
other sweet gas uses has been slow and 
expensive, but successful. The first por- 
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tion of this paper will be devoted t.. the 
desulfurization of natural gas. 
The second portion of the pape: 


cov. 
ers the two main commercial proc °sses 
of dehydration for prevention of hy ‘rate 
formation. The gas industry «arly 
learned that under the proper ter era. 
ture and pressure conditions a ga: pipe 
line or regulator will suffer a sto; page 
due to hydrates unless the water content 


of the gas is reduced. 


Gas Desulfurization 


Treating of gas to remove hydrogen 
sulfide and/or carbon dioxide has been 
practiced for many years. To date it has 
not been economically feasible to remove 
those impurities by distillation from 
natural gas used for fuel. Various chem. 
ical processes, many of which have been 
patented, have been employed for the 
purpose, however. Table 1 shows a par- 
tial list of the chemical processes for gas 
desulfurization that have been used on 
a commercial scale. In general, the 
chemical processes may be classified as 
either batch or regenerative. 

The well-known caustic soda and lime 
slurry processes are typical of the batch 
type operations. Generally, they are not 
used in large scale operation due to the 
high reagent cost and the serious prob- 
lem of disposing of the sulfides produced 
as end products of the reaction. A flow 
sketch of a caustic soda treater is shown 
in Fig. 1. 

The modified iron oxide process, in 
which wood shavings impregnated with 
iron oxide are placed on trays inside a 
pressure vessel and the gas is passed 
downward through the beds, is applica- 
ble in cases where both the gas volumes 
and the hydrogen sulfide content thereof 





TABLE 1—Chemical processes for 
hydrogen sulfide removal. 





1. Caustic soda: 2 NaOH + HeS—>2 H20+ 
NaS. 

2. Lime: Ca(OH)2 + H»S—>CaS -+ 2 H:0. 

3. Iron oxide: FeO + H2S—>FeS + H:20;FeS 
+ % Oo—>FeO + S. (Second reaction pro- 
duced by air blowing.) 

4. Seaboard NazCO;+H2S<€}NaHCO:+NaHS. 

(Reaction reversed by air blowing.) 

Vacuum carbonate Na2COs -+ H:S€> 

NaHCO:-+ NaHS. (Reaction reversed by 

vacuum steaming.) 

6. Thylox: NasAs2SsO2 -++- HeS —> NaiAs2S00+ 
H20; NasAseSeO + % O2—> Na:As2Ss02 

S. (Second reaction produced by air 
blowing.) 

7. Ferrox: NasCOs + H2S —> NaHS + Na- 
HCOs; Fe2Os + 3 HeS —> FeoSs + 3 H20; 
NaHS + NaHCOs + 2 O2 + FeSs—> 
Na2COs + Fe2Os + H20 + 4 S. (Last reac- 
tion produced by air blowing.) 

8. Nickel: Similar to Ferrox but nickel sub- 
stituted for iron. 

9. Girbotol: 2 RNH2 + H2S<>(RNHs)35. 
(Reaction reversed by steaming.) R = or- 
ganic radical. 

10. Phosphate: KsPO.-+ H2S<>KHS + K~ 
HPO:. (Reaction reversed by steaming.) 

ll. Phenolate: CsHsONa + H2S€>NaHS + 
C:-H:OH. (Reaction reversed by steaming.) 

12. Alkacid: RCHNH2COONa + HeS <> 
RCHNH:COOH + NaHS. (Reaction Ro 4 
versed by steaming.) R = organi radica. 

13. Houdry: NiO + HeS—> NiS + H:0; NiS + 


[si] 


1-1/202—> NiO + SOzx. (Second reaction 
produced by air blawing.) ; 
14. Bichromate-zine Sulfate: ZnSO: -}- Naz 
CR:07; + 4 HeS—> ZnS + NazSO: + 2 Cr 
(OH)s +3S~+ H20. 
15. Potassium Permanganate: 2KMnUsr 


3H2S—> 3S +2 MnOe + 2 KOH + 2 o 
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Pipe line 


@ Nordberg Engines are built in 
two and four-cycle models in a 
wide range of sizes from 10 to 
over 10,000 H.P., including Diesel, 
Duafuel®, and Spark-Fired Gas 
Burning types. 





i vi Liassdbldl 


DIESEL * DUAFUEL’ and SPARK-FIRED GAS types 


E.. trunk and gathering line stations—on crude oil 
and products lines—wherever you must keep petroleum 
products on the move with power to spare—you can 
count on Nordberg Pipe Line Engines of the right 
size and type to do a dependable, economical job, day- 
in, day-out. 

Hundreds of these rugged engines built by Nordberg 
and its Busch-Sulzer Division have been thoroughly 
proved in a wide variety of installations ranging from 
self-contained portable pumping units for gathering 
lines to permanent trunk line stations and generating 
units for station power and lighting. For complete de- 


tails, write for Bulletins outlining your power requirements. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


WORDBE RI 














DIESEL ENGINES 


THE PETROLEUM ENGINEER, September, 1952 


To obtain more information on products advertised see page E-51 















































SCRUBBER 
SOUR a 
—SASIN' 
j 
sc R 


TREATED 








SCRUBBER 


—— 


1] 
SOUR - 


GAS IN 


SCRUBBER 








D-12 













































































Fig. 3. Flow diagram of a soda ash gas treater. 
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FIG. 5. Flow diagram—phosphate gas treater. 
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are low. A flow sketch of this procs js 
shown in Fig. 2. This process has an ad. 
vantage over the caustic or lime :!urry 
process in that the treating reag-nt js 
not appreciably affected by the qu.ntity 
of carbon dioxide present in the <.s, If 
oxygen is present in the gas to be puri- 
fied by this method it is possible io ob. 
tain more than 100 per cent convy«rsion 
of the iron oxide content of the original 
sponge to iron sulfide (Fe2S,). This 
process or modifications thereo{ has 
been used for years by the manufactured 
gas industry. 

In the purification of large volumes 
of natural gas containing appreciable 
concentrations of hydrogen sulfide, the 
regenerative processes are usually em- 
ployed. The processes that have enjoyed 
the greatest commercial success in this 
country have been the soda ash, pheno- 
late, tripotassium phosphate, and aque- 
ous amine. 

All employ the cycle of absorption 
and stripping but differ in the absorp. 
tion and stripping media and in the de- 
gree of gas purity that can be obtained 
in practical operation. The development 
ot the regenerative cycle gas treaters 
has progressed today to the point where 
the producer of sour gas can compete 
after treating with the producer of 
sweet gas for the pipe line market, both 
on a price and a quality basis. The soda 
ash process, Fig. 3, was the pioneer of 
the cyclic process treaters. The pheno- 
late process is shown in Fig. 4 and the 
tripotassium phosphate in Fig. 5. 

As the aqueous amine process, shown 
in Fig. 6, is the most widely used at the 
present time, detailed discussion of de- 
sulfurization by the cyclic processes will 
be limited to this process only. In the 
early stages of development, the pre- 
ferred extractive agents were 50 per 
cent water solutions of either diethanola- 
mine or triethanolamine. Later develop- 
ment has disclosed that the more pre- 
ferable extractive agents are usually 
10-15 per cent solution of monoethanola- 
mine or 20-30 per cent solutions of di- 
ethanolamine in water. 


In cases where the gas to be purified 
contains no carbonyl sulfide (COS) the 
more highly active monoethanolamine 
solutions are usually employed and the 
hydrogen sulfide content of the treated 
gas can readily be reduced to less than 
0.25 grains per 100 cu ft. If desired, the 
hydrogen sulfide content can be reduced 
to below 0.05 grains per 100 cu ft. When 
carbonyl] sulfide is present, however, s0- 
lutions of diethanolamine must be used 
because carbony] sulfide reacts with the 
primary amine forming a stable com- 
pound that cannot be regenerated. Gas 
treated by aqueous solutions of diethan- 
olamine will seldom have a hydrogen 
sulfide content of less than 0.5 grains 
per 100 cu ft. 

Operation of the amine process is 
based upon the fact that water solutions 
of the aliphatic alkanolamines have 4 
strong affinity for acid gases such as "y- 
drogen sulfide and carbon dioxide at ap- 
proximately atmospheric temperatures 
(80-100 F), and that at slightly elevated 
temperatures (230-240 F) this affinity 
decreases rapidly with resulting release 
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Exclusive Hydraulic Torque Converter 
Drive is One BIG reason why 


The hydraulic torque converter drive, exclusive in 
the Allis-Chalmers HD-20 Tractor, brings you 
productivity, handling ease and dependability that 
makes every hour, every day of the season count 

. gives the operator the equivalent of hundreds 
of gear ratios in two speed ranges... automatical- 
ly selects the proper speed for maximum produc- 
tion. 


LAND CLEARING — With hydraulic torque converter 
drive you take full advantage of available horse- 
power ... you'll roll bigger loads, tackle tougher 
dozing jobs. Master clutch engages under cushioned 
protection, yet power is achieved instantly with vel- 
vet-like smoothness. This means fewer repairs. ,. 
longer life of tractor and auxiliary equipment. 


PIPE LAYING — With shifting virtually eliminated, 
operator can concentrate on side boom work and con- 





L TRACTOR DIVISION» 








LLIS: CHALMERS 


MILWAUKEE 













































trol signals. Liquid-smooth, cushioned power assures 
smooth lifting and cradling of pipe — no jerking or 
jarring. Torque converter drive permits operator to 
throttle way down so that tractor can creep along 
over soft going without skidding or digging in — a 
big advantage in handling pipe, moving other equip- 
ment. 


PULLING AND PUSHING — There’s nothing like the 
HD-20 for sheer productive power. Torque converter 
actually multiplies torque up to four and one-half 
times .. . developes tremendous drawbar pull to start 
heavy bending machines and haul or push pipe trucks 
smoothly, easily. With torque converter drive, opera- 
tor quickly synchronizes tractor’s speed with equip- 
ment being pulled or pushed — an important advan- 
tage when working with cleaning and priming or 
doping and wrapping machines. 


Get the full story now from your Allis-Chalmers 
dealer. Seé why the HD-20 does more work, more 
easily, at less cost ... and why it is worth wait- 
ing for. 


Beta 2 A 


To obtain more information on products advertised see page E-51 D-13 
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“FOUL SOLUTION —, 


FIG. 6. Flow diagram of an amine gas treater. 








of such gases from solution. This afhnity 
is actually a reversible chemical reac- 
tion in which the chemical bonds are so 
loosely attached that the process be- 
havior is similar to that of absorption. 
It is believed that this reaction can be 
expressed by the following equations: 


100 F 

(1) 2 RNH,+ H,S <—> 
~ 240 F 

(RNH,).- H,S 


120 F 
(2) 2 RNH, + CO, + H20 ¢—» 


00 F 
(RNH»), 4 H,CO, 


or 
100 F 

(3) 2 RNH, + H,S<—>» 
~ 240 F 
(RNH,).S 


RNH Co OI ed 
(4) 2 RNH, + CO, 20 <—> 
oT 21 Hs 300 F 
(RNH,)». CO, 


It should be noted that the reverse 
reaction is initiated between hydrogen 
sulfide and the amine at a much lower 
temperature than is the case for carbon 
dioxide. Therefore, contact temperatures 
for hydrogen sulfide removal should be 
100 F or lower. Also, as can be expected 
from the reaction, the disassociation 
temperature for carbon dioxide is higher 
than that for hydrogen sulfide. There- 
fore, although it is possible to obtain 
virtually complete stripping of hydro- 
gen sulfide from amine solution (H,S 
content lower than 10 grains per gallon) 
at 240 F. approximately 0.5 to 1.0 cu ft 
of carbon dioxide will remain in each 
gallon of solution so reactified. 

Due to the fact that the reaction is 
chemical in nature, rather than physical. 
increasing the strength of the solutions 
will increase their capacity to remove 
acid gas. Such increases, however, must 
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be evaluated with care because stronger 


solutions will not regenerate as com- 
pletely and the consumption of amine 
will be higher. For plants using 15-20 
per cent solutions of monoethanolamine 
the amine consumption will vary from 
approximately 1.5 lb per 1,000,000 std 
cu ft of gas processed to approximately 
0.6 lb, depending on the contact pres- 
sure. 

In the operation of the aqueous amine 
gas purification type unit, the operating 































cycie and the equipment requir d are 
very similar to the absorption an: strip. 
ping process of a natural gasolin: plant 

The gas to be purified flows © pward 
through a bubble tower contac’ r. An 
aqueous amine solution at atmo: pheric 
temperature (80-100 F) enters ‘\e top 
of the tower and flows downwar: from 
tray to tray extracting the aci{ gas, 
Purified gas leaves the tower at 


top. 
The foul amine saturated with «id gas 
leaves the bottom of the tower anc passes 
through heat exchangers in wh: :h the 


solution temperature is raised ‘o ap. 
proximately 180-200 F and into ‘he top 
tray of the stripper or reactifying stil]. 
which is also a bubble tower. This strip. 
per contains in its base, or in an ex. 
ternal kettle, a tubular heating element 
or reboiler. At the top of the stripper 
are condensers and a water separator. 
The amine solution flowing downward 
through the stripper to the kettle js 
heated to approximately 230-240 F by 
the hot vapors rising up from the boiling 
solution in the kettle. The acid gas lib. 
erated from the amine solution and a 
portion of the internally generated strip. 
ping steam are carried overhead from 
the top of the tower through condensers 
where the steam is condensed and cooled. 
The condensed steam and cold acid 
gases are separated in the water sepa- 
rator, the condensate being returned to 
the top of the stripper as cold reflux and 
the acid gases are burned in a flare or 
sent to a processing unit. Hot lean solu- 
tion stripped of its acid gas content flows 
from the kettle to the heat exchangers, 
where heat is exchanged in heating up 
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FIG. 7. A picture of a 100,000,000-std cu ft a day amine treater. 
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Costly, wasteful corrosion can be stopped! 
HARCO can design and install a cathodic pro- 
tection system engineered specifically for your 
piping installation .. . and only such a job- 
engineered system can give you complete 
corrosion protection. 


Factors which must be considered include soil 
and water chemical characteristics, soil con- 
ductivity and moisture content, temperature, 
seasonal variations of environment, protective 
coatings, dissimilar metals, position of other 
metallic structures and presence of stray 
currents. 


#, 


.. WITH 


CATHODIC PROTECTION 
SYSTEMS . 


HARCO engineered corrosion control systems 
result in greatly extended pipe life, lower 
maintenance and replacement costs, reduc- 
tion of “down-time” and 
protection from hazards ' 

caused by electrolytic sect 
corrosion. 


xx*e* 


Write HARCO today for aacieonts 
catalog containing infor- a 
mation on cathodic pro- 

tection systems or call 

MOntrose 2-2080. a 











Offices in Principal Cities 16994 BROADWAY © CLEVELAND, OHIO 
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TABLE 2—Cost of desulfurizing natural gas for pipe line sale. 





Pipe Line Desulfurizer— _ 
Capacity 100 MMscfd @ 500 psig 
1% Acid Gas 3.5% Acid Gas 6% Acid Gas 























Investment, $ _... sncsienennttliipisiceitisenrscrsescatihiiisiicaiiiaasati tape $1,706,000 $ 2,577,000 

Operating cost, $— 
Operating and repair labor 24,400 24,400 24,400 
Maintenance, material and supplies 13,770 13,870 13,970 
Purchased water, electricity and fuel 59,300 128,475 199,500 
PND ES BR 05 SC Re REA OE 5,500 5,500 5,500 
Total direct operating cost, $/year —.._-___»_________ 102,970 172,245 243,370 
Total direct operating cost, ¢/Mcf > 0.282 0.472 0.667 
Indirect overhead, advalorem taxes and insurance... 34,365 65,350 97,500 
Depreciation and interest J ; -...-. 245,000 426,500 644,300 
Total operating cost, $/year _......................__...... 382,885 664,095 985,170 
Total operating cost, ¢/Mcf___._.__._.... «1.048 1.820 2.700 








the cold foul solution, and then through 
water coolers where it is cooled to ap- 
proximately atmospheric temperatures. 
From the coolers the cold lean solution 
goes to a surge tank from which it is 
pumped to the contactors thereby com- 
pleting the cycle. : 

Because of the fairly rapid rate of re- 
action in the stripper, virtually com- 
plete stripping of the hydrogen sulfide 
from the solution can be accomplished 
in a single tower using a steam rate of 
1.2 lb of 40 psig exhaust steam per gal- 
lon of solution. 

As aqueous amine solutions have very 
little affinity for the hydrocarbon con- 
stituents of the gas to be purified, the 
process is applicable to the desulfuriza- 


tion of field gases prior to gasoline ex- 
traction as well as to residue gas. 
Although aqueous amine solutions are 
generally considered to be only mildly 
corrosive to carbon steel, the suscepti- 
bility of the amines to decomposition at 
elevated temperatures and their ten- 
dency to form glycine when in the pres- 
ence of oxygen make it mandatory that 
extreme care be used in both the plant 
design and its operation. Amine solu- 
tions also have a tendency to foam espe- 
cially when in the presence of field 
gases. Equipment and flow designed to 
give protection from corrosion and foam- 
ing is always expensive. Moreover, as 
the rate of solution circulation is always 
directly proportional to the quantity of 
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FIG. 9. Dew point depression of gas by glycol water solutions. 
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acid gas to be removed, there car. »¢ lit. 
tle correlation based on gas vo!umes, 
and each design must be “tailor \:ade.” 
Fig. 7 is a picture of an amine treater 
having a capacity of 100,000,000 std cy 
ft a day. 

For purposes of economic comparison 
we are presenting three cases in which 
100,000,000 std cu ft a day of gas at 500 


_psig is to be desulfurized for pipe line 


sale. The total acid gas content of the 
gas has been assumed at 1.0, 3.5, and 


-6.0 mol per cent. As an uninterrupted 


supply is highly important for « pipe 
line sale, sufficient standby equipment 
has been provided in the cost estimates 
for these treaters so that any shuidowns 
for maintenance and repairs will not in- 
terrupt the processing of gas at full ca. 
pacity. These precautions have added 
approximately 25 per cent to the cost of 
the unit. In addition, the cost estimates 
are for complete units including steam 
generating facilities, plant site, camp 
and buildings, which are not usually in- 
cluded in battery limits plant estimates. 


- The results of this comparison are shown 


in Table 2. It may be readily seen that 
the cost of desulfurization will vary pro- 
portionately with the acid gas content of 
the gas. 


Gas Dehydration 


Since the early 1930’s the need to de- 
hydrate gas to prevent formation of gas 
hydrates has become more acute with the 
increasing operating pressures of gas 
transmission lines and the increasing in- 
terest in pressure maintenance of pro- 
ducing fields to promote more efficient 
oil recovery. 

The fact that gaseous substances may 
form hydrates under conditions that are 
proper for the combination of gas with 
water has been known since 1810. To- 
day. thanks to the efforts of E. G. Ham- 
merschmidt, W. M. Deaton, D. L. Katz, 
D. B. Carson, and many others, we are 
able to predict the temperature at which 
gases of varying compositions will form 
hydrates for any given pressure. Sim- 
ilarly the water content of natural gas 
at varying temperatures and pressures 
is known. 

In the early days of hydrate problems, 
the rate of hydrate formation was con- 
trolled by the addition of alcohol, am- 
monia, ketones, or calcium chloride to 
the gas. This method is still fairly satis- 
factory in cases where the conditions 
favorable to the formation of gas hy- 
drates do not occur frequently; how- 
ever, inasmuch as we can predict the 
temperature and pressure at which gas 
hydrates will form, the best remedy is 
to reduce the water content of the gas 
to the point where, at the coldest temper- 
ature expected, no free water will be 
available for hydrate formation. This 
method of hydrate control has an added 
advantage in that the transmission lines 
will be free of internal corrosion and 
there will be no accumulation of corto- 
sion products to cause increased pres- 
sure drop and loss of line capacity. 

The two predominant dehydration 
processes in use today are the absorption 
type and the adsorption type. In th ab- 
sorption process the absorbing medium 
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Announcing x \biwith 


To a long line of improvements in design and 
construction, UNIT has added another advancement ~ 
FLUID TORQUE DRIVE. This torque converter applicgti 
gives the operator a steady flow of power 











shafts, gears, and cables. . 
costs down to a minimum. 


















Time-saving, Cost-reducing Advantages 
@. Greater work output without increasing fuel consumption 


@ Eliminates “shock loads’”’ on machinery, reducing main- 
tenance cost 

® Smoother and more accurate control of all operations 

® Builds up line pull without excessive load on engine 
Full steady power for peak loads without stalling engine 

® Quick engine pickup retains maximum line speeds 

UNIT, 614-SMgy El. © Provides ‘‘regulated load handling” by throttle control 

® Increases lugging power for hard excavating 

® Engine clutch eliminated entirely 

® Installation available at NO EXTRA COST 


UNIT CRANE & SHOVEL CORP. 


6603 W. Burnham St., Milwaukee 14, Wis., U.S.A. 













Cther UNIT machines are available in 
v¥. and % yard Excavators and Cranes 
vp to 20 Tons . . . Crawler or Mobile 
Types . . . Gas or Diesel . . . Fully con- 
vertible to ALL attachments. Write for 
cescriptive literature. 












SHOVELS © DRAGLINES CLAMSHELLS CRANES TRENCHOES MAGNETS 
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FIG. 10. A diethylene glycol unit. 


is usually diethylene or triethylene gly- 
col. In the adsorption process the ad- 
sorbing medium is a dry desiccant, 
which may be bauxite, silica gel, acti- 
vated alumina, or a special siliceous ma- 
terial such as Sovabead. 

The glycol absorption process involves 
the same stripping and absorption cycle 
as is employed in the aqueous amine 
process described previously. A flow 
sketch is shown in Fig. 8. As this process 
is truly one of absorption, however, the 
quantity of glycol circulated will be di- 
rectly proportional to the quantity of 
gas for any given pressure. 

Assuming adequate glycol circulation, 
the dew point depression obtained will 
depend on the particular glycol selected 
and the purity of the still kettle product. 
Fig. 9 shows the theoretical dew point 
depressions that may be obtained by us- 
ing each of the two common glycols in 
varying degrees of purity. This chart 
was calculated on the basis of Raoult’s 
law without regard for deviations. Actu- 
ally it is possible to obtain dew point de- 
pressions approximately 10 per cent 
greater than shown. 

Although the graphs indicate that di- 
ethylene glycol is the superior absorp- 
ing medium on a weight percentage 
basis, it is possible to obtain a greater 
dew point depression with triethylene 
glycol because, due to its higher boiling 
point and higher temperature of decom- 
position, a higher degree of purity can 
be procured as a still kettle product. For 
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a 500-psig absorption system operating 
at 90 F a dew point of approximately 
40 F can be obtained in commercial op- 
eration with diethylene glycol whereas 
with triethylene glycol a dew point of 
30 F can be obtained. As contact tem- 
peratures are lowered so are the dew 
points but in a lesser degree. 







As contact pressures are increased the 
maximum dew point depression obtain- 
able decreases so that at approximately 
1200 psig the dew point depression will 
be approximately 75 per cent of that for 
500 psig. 

Therefore glycol dehydrators are lim- 
ited in their ability to prevent hydrate 
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FIG. 11. Flow diagram solid type dehydrator. 
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How to walk 
0 pipe line in 


Deivcen Beekman and Eunice, Louisiana, Houston 
Contracting Company is laying a 26-inch line to carry 
gas for’ the Texas Gas Transmission Company. This 
isn’t the kind of giant operation that’s featured on the 
front pages-of metropolitan newspapers, but it could 
well serve as a pattern for good pipe-line practice. 


A team of ‘‘Caterpillar” Diesel D8 Tractors, 
equipped with Trackson Pipe Layers, is moving the 
job ahead at a steady 9,000 feet per 10-hour day. With 
offset tracks, properly balanced weight and plenty 
of lif'ing power, these big yellow machines don’t halt 
for stiff grades or river crossings. They just keep 
rollir; = along. 

Cne reason why “Caterpillar” track-type Tractors 
and ’ rackson Pipe Layers are the No. 1 tool of the pipe- 


Ona section of the Beekman-Eunice, La., spread, near the Ouachita 
River, a “Caterpillar” Diesel D8 Tractor with Trackson Pipe 
Layer cradles 26-inch pipe for the dope machine. 


line crews is their rugged construction. They’re built to 
take a beating day after day, and their dependable 
engines prevent costly down-time on cross-country 
work. Another reason is the prompt, on-the-job service 
provided by “Caterpillar” Dealers everywhere. 


You can get the full story of how this equipment 
speeds pipe-line work —all the way from pioneering 
to backfilling —from your own nearby “Caterpillar’ 
Dealer. And he’ll back it up with facts. 


CATERPILLAR TRACTOR CO. © PEORIA, ILLINOIS 


CATERPILLAR 


REG. U.°S. PAT. OFF. 
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FIG. 12. A solid desiccant dehydrator. 


formation when the gas to be dehydrated 
is at high pressures and subjected to 
the winter temperatures prevailing in 
cold climates. 

Glycol dehydrators have a great ad- 
vantage over the adsorption process de- 
hydrators in the cost of installation. Fig. 
10 is a picture of a diethylene glycol 
unit having a capacity of approximately 
100,000,000 std cu ft a day at 500 psig. 

The adsorption process dehydrators 
employ the solid type of desiccants and 
are capable of reducing the dew point 
of a gas to a point well below 0 F. The 
process may be called a continuous- 
batch, as two or more chambers are em- 
ployed, one being used for drying gas 
and the other, a spent chamber, being 
regenerated. Operations are regulated so 
that when the desiccant in one chamber 
is approaching the limit of its capacity 
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to adsorb water, the other is completely 
regenerated and the chamber services 
are switched on a time cycle. 

A flow sketch of a solid desiccant de- 
hydrator is shown in Fig. 11. In this unit 
gas cooled to approximately 90 F is 
passed downward through a bed, or 
beds, of desiccant where the moisture 
content is removed by adsorption. The 
dry gas emerging from the bottom of 
the chamber is then sent through dust 
filters before being delivered to the pipe 
line or other uses. 

A portion of the gas to be dehydrated 
(10-20 per cent of the total) is diverted 
from the main stream of gas and sent to 
a heater where the temperature is raised 
to approximately 375 F. The hot gas 
emerging from the heater is passed 
downward through a chamber contain- 
ing desiccant that has previously been 


TABLE 3—Cost « of f dehydrating ene i gas ios ‘Pipe line sale. 


Investment, $ 

Operating costs, $— 
Operating and repair labor 
Maintenance material and supplies . 
Purchased water, electricity and fuel 
Chemicals 





Total direct operating cost, $/year 
Total direct operating cost, ¢/Mcf 


Indirect overhead, advalorem taxes, and insurance. 


Depreciation and interest 





Total operating cost, $/year 
Total operating cost, ¢/Met 








Pipe Line Dehydrator— 
100 MMscfd Capacity 
Glycol Dry Desiccant 








$445,000 $710,000 
21,800 21,800 
10,110 10,110 
4,500 11,570 
8,750 2,100 
45,160 45,550 
0.124 0.125 
14,600 14,600 
180,750 180,000 
168,510 240,180 


0.462 0.658 
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saturated with water adsorbed fron: wet 
gas. As the bed is heated up by © iret 
contact with the hot gas, the equili} rium 
is reversed and the bed gives up its water 
content. This heating process is con. 
tinued until the temperature of the out. 
let gas reaches 325-350 F. At this time 
the regeneration gas stream is al owed 
to bypass the heater and the hot desic. 
cant is cooled by direct contact wi'h ad. 
ditional gas. This cooling is coniinued 
until the outlet gas is within apnroxi- 
mately 20 F of the inlet gas. A: this 
time the chamber is considered to be 
completely regenerated and ready for 
use. 

The hot regeneration gas saturated 
with water is cooled in water coolers to 
a temperature of 90 F and the excess 
water removed in the water scrubber, 
Gas leaving the water scrubber is re. 
turned to the gas stream being dehy. 
drated. 

In this process the gas is thoroughly 
dehydrated. The chief disadvantages of 
the process are the high cost of installa- 
tion and the pressure drop required, 
which can amount to a considerable re. 
quirement in compressor horsepower. 
Fig. 12 is a picture of a solid desiccant 
dehydrator having a capacity of approxi- 
mately 100,000,000 std cu ft a day at 500 
psig 

The life of the materials used as desic- 
cants is subject to extreme variations. 
Some desiccants are easily poisoned by 
contamination with oil, others by sulfur, 
and all show a decided drop in capacity 
during their early life. In most cases, 
however, a desiccant life of 4 to 5 years 
may be assumed using a capacity for 
water adsorption of 5 per cent by weight. 

For purposes of economic comparison, 
we are presenting two cases in which 
100,000,000 std cu ft a day of gas at 500 
psig is to be dehydrated. In one case, 
the glycol process is used and in the 
other the dry desiccant process. These 
results are summarized in Table 3. 

Because dehydration plants can ordi- 
narily be shut down for short periods 
for maintenance purposes and the gas 
by-passed to prevent interruptions in 
gas delivery, very little standby equip- 
ment was included in the investment 
cost. As in the case of the desulfurizer, 
however, the cost of steam generating 
facilities, camp, plant site, and build- 
ings is included. In addition, the cost of 
the gas cooling equipment is included. 

This cost comparison is not truly in- 
dicative of the two methods, as the solid 
desiccant unit can process 125,000,000 
std cu ft a day if a higher pressure drop 
can be tolerated, whereas the maximum 
capacity of the glycol unit is 100,000,000 
std cu ft a day. 


It is hoped that this paper will con- 
tribute something to the conservation of 
our natural resources by showing how 
the desulfurization and dehydration of 

natural gas are being accomplished. 
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-for fast, pinpoint accuracy... 


-~ H. C. Price Co. uses a K-375 with power hydraulic controls 


Here are LINK-BELT SPEEDER 
PLUS FEATURES 


that work for you 
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Speed-o-Matic Controls — fully 
hydraulic! You “feel” the load 
all the way. Simple, easy—fingers 
instead of muscles do work. 
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cuts friction, no worn bushings, 
pins, links or clutch toggles to 
put you “down.” 
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can drive or be locked independ- 
ently. Hydraulic control gives 
instant response. 


uip- 
rent 
zer, 
ting 
\ild- 
t of 
Jed. 
- in- 
olid 
000 
lrop 
num 


ve 





H. C. PRICE CO., Bartlesville, Okla., owns three Link-Belt Speeders. At their Harvey (La.) Pinpoint Accuracy — Pare 
plant above a K-375 unloads raw pipe . . . dips wrapped pipe into cement vats... loads lost motion. Instant response as- 
wrapped and cemented pipe into barges. According to Superintendent S. D. Pugh, they’re “very sures spotting heaviest loads— 


con- well pleased with production.” easily, precisely. 12,890 


hn - a 
LINK-BELT SPEEDER 


ap- CORPORATION 


= Builders of the most complete line of shovels, cranes and draglines 


rep- CEDAR RAPIDS, IOWA 
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G-E combustion gas turhing 


EXHAUST TO ATMOSPHERE 








AIR WASHER : 
WASTE 


INLET AIR 3 am A x BOILER 


Tk 
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vas fields 


Outdoor unit eliminates building 
cost, generates low-cost steam, 
can be easily re-located 


Latest suggested applications for General Electric’s versatile 
5000-hp combustion gas turbine is in field gathering and to 
increase the flow of gathered gas to processing plants. 


There are three immediate advantages. First, no building is 
needed. Both the adjustable-speed gas turbine and the centrifugal 
compressor are designed for outdoor installation. Second, this 
compact G-E power plant can be moved easily from depleted 
fields to new fields. (A single rigid bedplate permits handling 
of the turbine with only a crane.) Third, each turbine can also 
generate as much as 30,000 lbs of 225-psig saturated steam at 
very little cost. 


Cuts total yearly costs 


Because less personnel is required than with other types of drives, 
yearly operating costs of a gas turbine driven centrifugal-com- 
pressor are very low. Maintenance costs are exceptionally low, 
too. The comparatively few moving parts of a gas turbine are all 
rotating. As a result, maintenance is mostly a matter of periodic 
inspection. Standard-type auxiliaries and accessories are con- 
veniently located to simplify replacement. In addition, the gas 
turbine can provide up to 25% more horsepower in winter, 
when demand is greatest. 


Available now 


In a large Western gas and electric utility, one G-E combustion 
gas turbine has already logged-in more than 20,000 hours of 
operation. Another has been driving a locomotive for over two 
years. A number of others are being installed for gas pipeline 
pumping. Now their unique advantages are ready to be supplied 
to field gathering, natural gasoline and cycling plants, and 
repressuring projects. Your G-E representative will be glad to 
discuss your applications with you. 


FOR YOUR INFORMATION, a 16-page illustrated booklet 
gives you the full story about G-E’s combustion gas turbine. Call 
your nearest G-E Sales Office for your free copy of Bulletin GEA- 
5530, or write Section 661-31, General Electric Company, Sche- 
nectady 5, N. Y. 


Combustion Gas Turbines for the Petroleum Industry 


GENERAL @@ ELECTRIC 
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D7 tractor lining up a joint of 
pipe for welding. 


D4 tractor unloads pipe from truck 
pulled by another D4 tractor, 





Maintenance of Track-Type Tractors 


Here is a program that will make possible the 


realization of full potential life of equipment 


A LMosT 50 years of research, design, 
and improvements have produced the 
modern track-type tractors and have 
brought them into their own throughout 
the world. Wherever héavy loads are to 
be moved they have become a necessity. 
Their advancement is a story of con- 
tinued engineering, research, develop- 
ment, and manufacturing technique. 
There is also a story of increased pro- 
ductivity and economy brought about 
through conscientious maintenance. 
The manufacturer, wherever possible, 
has enclosed tractor parts or used 
ingenious seals to protect them from 
their arch enemy—dirt. He has made 
use of new metals and heat-treating 
processes to produce tougher and more 
wear-resistant members. He has pro- 
moted, in cooperation with the oil indus- 
try, the use of new lubricants to ever- 
increase the performance life of his 
product. He has rearranged the operat- 
ing controls and provided other means 
to reduce operator fatigue. He supplies 


*Manager, Service Development Division, 
Service Department, Caterpillar Tractor Com- 
pany. 
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V. A. WOODLING* 


complete instructions covering the nec- 
essary servicing. The manufacturer, by 
numerous developments, has extended 
greatly the operating periods between 
overhauls. He has helped reduce oper- 
ating costs by producing a better, more 
easily maintained product. 

Many selling dealers have established 
at considerable expense, extensive serv- 
ice facilities staffed with highly skilled 
service personnel and equipped with the 
most modern tools and fixtures. In addi- 
tion, he has available for immediate de- 
livery almost any required repair part. 
His establishment can render quick ef- 
ficient service in the shop or on the job 
site in the field in event of breakdown. 
The dealer has promoted educational 
programs for the owner’s operating per- 
sonnel and through these has reduced 
and, -in many instances, prevented ex- 
pensive delays. Thus, the dealers’ activi- 
ties have greatly influenced the reduc- 
tion of operating costs. 

Despite the many improvements in 


EXCLUSIVE 


construction, the advanced facilities for 
repair, and the developments in mate- 
rials and lubricants, these modern 
machines still require periodic carefully 
planned maintenance. 

The owner of a track-type tractor 1s 
directly concerned about its operating 
costs, for this figure has a major effect 
on his balance sheet for the operation— 
profit or loss. All but one of the items 
that make up the costs are fairly well 
defined: Purchase price, depreciation, 
parts replacement or repair due to nor- 
mal wear, fuel and lubricants, and opet- 
ating labor. The variable figure that 
cannot be estimated, nor sometimes even 
computed, is the cost of premature wear 
or damage to one or several associated 
parts because of neglect. In addition to 


the cost of the repairs, must be added 
the loss in production because of down 
time. 

The improvements that have heen de- 


signed and built into the tractor were 
incorporated by the manufacturer be- 
cause he believed that eventua! usagé 
would place the tractor under con«itions 
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One of the early Caterpillar tractors, built about 1908, 


and a late model — the Caterpillar Diesel D2. 


A Diesel D7 tractor equipped with sideboom 


far from the ideal, that the operator may 
be inexperienced and that maintenance 
people may handle their work—adjust 
ments and lubrication—on an “if and 
when” basis. Someday, such improve 
ments may produce a permanently lubri 
cated and adjusted machine. Today 
even with the 50-years’ advancement 
some degree of consideration on the part 
of the operator and maintenance man 
must be received if the full potential life 
built into the tractor is to be realized. 

Maintenance, as we know it, consists 
of four separate considerations: 

1. Adjustments to compensate for nor 
mal wear. 

2. Adequate lubrication of the work 
ing parts. 

3. A general tightening of shock- 
loosened bolts, nuts and capscrews 
and minor parts replacement. 

4. Prevention of the entrance of dirt 
abrasives or other foreign materials 
into the working parts. 

Continuous attention must be directed 
to the supply and use of recommended 
lubricants. There are air cleaners and 
breathers to be inspected and cleaned. 
There are oil levels and pressure gages 
to check, compartments to drain, and 
numerous incidental or miscellaneous 
jobs to accomplish such as cleaning the 
trash from in front of a radiator or re 
moving frozen mud from track carrier 
rollers. 

The manufacturer, through expe 
rience and from suggestions from 
owners, has found that 10-hr intervals 
are the most convenient for accomplish 
ing the maintenance operations on the 
equipment. For that reason, operator’: 
instruction books recommend inspection 
and lubrication periods of 10, 20, 60, 
120, or 240 hr to allow easy maintenance 
scheduling. Gear compartments, for ex 
ample, should be drained and refilled 
at 900-hr periods, or about every two 
months on a 20-hr day 5-day per week 
working schedule. 

Looking through the details of the 
maintenance recommendations, we begin 
to realize the size of the requirement 
Multiply this by the number of units on 


hoids pipe for cleaning and priming Diesel D8 tractor equipped with No. 8A bulldozer 
machine on pipe line construction job in Texas. smooths surface for ditcher on pipe line construction job 
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| #s under control 


¢ PIPE is warmed and dried to eliminate moisture before clean- 
ing and priming. 


2 


¢ PRIMED PIPE is properly aged, and before coating and wrap- 
ping is warmed beyond the minimum temperatures required to 
obtain maximum bond of coating materials. 


¢ APPLICATION TEMPERATURES of enamels are rigidly controlled, 
with mechanical agitation, to prevent alteration of softening 
points and penetrations. 


¢ WRAPPING MATERIALS are stored in a specially constructed 
warm air conditioned room at constantly maintained tempera- 
tures to eliminate moisture before C/W. 


¢ ELECTRICAL HOLIDAY DETECTION is made of every piece of 
C/W pipe, and repaired if necessary, to assure fulfillment of 
your specifications. 


COATING AND 
WRAPPING-IN-TRANSIT 


permits stop-off for process- 
Y ag ing or storage at St. Louis 
cavern me Without freight penalty. 
ee When you ship through the 
St. Lovis gateway, you enjoy 
“through freight rates” in- 
stead of the higher combi- 
nation rates generally used. 












3000 South Brentwood Bivd. ° St. Lovis 17, Missouri 














processing your pipe 





| andard pipeprotection inc. 
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the job and the responsibility be: mes 
enormous. Who, when, and with what 
will we do the fueling, lubricatioz, ad. 
justments, repair, or minor replace. 
ments? The individual require:ents 
must he faithfully and properly a: com. 
plished, for it is the grease fitting that 
was consistently missed, or the a: just- 
ment that never was made, tha: can 
quickly relegate an otherwise service. 
able machine to the “dead line.” 

The apparent enormity of the jot de. 
mands some method of organization or 
simplification, otherwise there is no as. 
surance that 98 per cent, 70 per cent. 
or even 25 per cent of the points that 
need greasing, adjusting, or cleaning 
will receive attention at the proper 
time. A brief analysis of the problems 
should reveal some of the answers. 

Any plan or program requires some- 
one to direct it, that is, to be the “boss. 
man.” One person to delegate and fix 
responsibility among others is the first 
step toward organization. On the larger 
operations, the equipment superintend- 
ent may head up the maintenance sec- 
tion. He may direct that some of the 
minor tasks be regularly accomplished 
by the machine operators. He may pro- 
vide a crew of people for the periodic 
on or off shift oil changes and greasing. 
He may contract with a machine dealer 
to provide a trained serviceman who is 
responsible for all day-to-day or run- 
ning adjustments and regular machine 
inspection. In short, the supervisor of 
these maintenance operations has spe- 
cifically assigned each and every detail 
that makes up the overall requirement. 
Experience has shown fleet owners that 
specific written instructions for each job 
are a necessity and they produce re- 
sults instead of repair bills, excuses, and 
alibis. 

The owner of a few tractors should 
apply the same reasoning in establishing 
his program. The only difference is the 
number of responsibilities assigned to 
an individual. His operators may have 
to accomplish all the lubrication and 
running adjustments while his mechanic 
may handle all the oil changes, in addi- 
tion to making minor parts replacements 
and periodic inspections. 

Regardless of the number of tractors 
on the job, someone must be available 
to schedule, supervise, and inspect the 
entire maintenance operation. Let’s give 
this part of the program the general 
title, “Administration and Organiza- 
tion.” 

The preceding discussion reveals the 
program’s second requirement — quali- 
fied and dependable people. In years 
past perhaps only dependable people 
were needed, but with today’s powerful 
precisely-built tractors, the maintenance 
personnel must be qualified as well as 
dependable. Operators, fuel and lubri- 
cant handlers, mechanics, and mainte- 
nance superintendents must know the 
“how,” “when” and “why” of mainte- 
nance. Unfortunately, the number of 
these individuals is not increasing. Une 
may find plenty of “floaters” but not al- 
ways the conscientious “regular.” _ 

The dependable, intelligent, consci«”- 
tious men now on the job should be «2- 








Among informed pipeliners, it is recognized today that communi- 
cation via microwaves is proving more reliable than comparable 
wire line facilities for the transmission of voice, telegraph and 
remote supervisory control signals. Yet it is important to know, too, 



















me- . . . . 

188 that all microwave systems are not identical. Only Philco Microwave 
- Systems provide a 2-fold combination of both propagation reliability 
ger and equipment reliability. The utmost continuity of communica- 
4 tions service is thereby assured...with unattended operation 24 hours 
. a day, each day of the year .. . through sleet, snow and wind storms. 
: 

rO- 

“ PHILCO PROPAGATION RELIABILITY 

. > Philco microwave systems provide a 30 db margin of 
n- \ propagation safety 

1€ 

of > This margin of safety assures. excellent communications 
even during brief periods when the received signal may fall 
1000 times below its normal strength 

: > Asa result propagation reliability approaches 100% even 
; over long signal paths 

d 






> Reason: One full watt of transmitter tube power—plus 
the super-high antenna gains available in the 6,000-7,000 
megacycle frequency range—plus superior FM receiver 
performance. 









PHILCO EQUIPMENT RELIABILITY 


> The straightforward feedback repeater design minimizes 
the number of tubes and components 






> A single klystron type tube with a life expectancy exceed- 
ing 10,000 hours is used for both transmission and 
reception in each direction 













> All tubes and components meet JAN specifications where 
applicable and are operated well below their ratings to 
assure long life 






> Full duplicate microwave equipment (including power 
supplies) with automatic switchover may be provided 
where desired. ° 






For further information please address inquiries to: 


PHILCO CORP., Industrial Div., Phila. 44, Pa. 
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SAFE 


Walker 


HYDROMETER 


ASES 













































Help Stop 
Breakage in Field 


Increase safety, reduce risk of breakage— 
carry and store hydrometers in Walker sin- 
gle, dual and triple Hydrometer Cases. 
Exclusive safety latch and strong hinges 
prevent accidental opening—latch enables 
case to be opened with one hand. Feit 
lining greatly reduces risk of breaking and 
scratching of hydrometers. Light weight, 
non-sparkling aluminum case is conven- 
lent to carry. See your Supply Store now, 
or contact us direct. 





ovAlir, 


EVERYTHING 
THE GAUGER NEEDS 
FROM ONE 
Seavict DEPENDABLE SOURCE 


e¢ WALKER 
TULSA OJL 
THIEF 


CENTRIFUGE 
MACHINE 


GAUGING 
TAPES 


SAMPLE 
HEATERS 


STRAPPING 
KITS 


CARRYING 
CASES 


W. L. WALKER (CO. 


Phone 2-1148 
1009 South Main Tulsa, Oklahoma 
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couraged to learn more about their 
work. They should know from cover to 
cover the contents of the instruction 
book that is provided by the manufac- 
turer. In addition, they should be given 
access to meetings held for mechanics, 
to repair literature and charts supplied 
by the manufacturer. They should be 
present whenever a dealer is delivering 
a new machine. 

The more an individual knows about 
the exact construction and function of 
each part or assembly the greater the 
chance that he will avoid future trouble. 
For example, track roller seals can be 
destroyed by the uninformed using air- 
operated greasing equipment, which de- 
velops many times more pressure than 
the seals will withstand. The haphazard 
tractor maintenance performed by the 
“strong back” employee has cost some 
owners a lot of money. Qualified, de- 
pendable, continuously trained people 
make up the second part of the pro- 
gram. 

The third requirement of an organized 
maintenance program is facilities — a 
place to work and tools with which to 
work. Supplied with each new machine 
is a package of tools consisting generally 
of hand grease guns, oil cans, volume 
oil dispensers, and certain special 
wrenches for conveniently adjusting 
clutches or other parts. In addition, 
there is an assortment of tools for gen- 
eral tightening. The manufacturer sup- 
plies the basic essentials of the facility 
requirement, and with these a good job 
of maintenance can be accomplished. 
This has been often demonstrated by the 
individual owner. If tractors are operat- 
ing singly or away from any base main- 
tenance organization, it is important 
that the maintenance equipment be kept 
complete and in good operating condi- 
tion and accessible to the tractor, pref- 
erably on the machine. Each grease gun 
or pump should contain an adequate 
supply of the proper lubricant. It will be 
found virtually impossible to encourage 
an operator to do the lubricating, make 
minor running adjustments or general 
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A class in factory training. 


tightening if his tool equipment is not 
available or in good operating condition. 

The larger fleet owner generally has 
concentrated his maintenance facilities 
either in a field shop or mobilized and 
convenient to any miachine scheduled for 
servicing. The same requirements exist 
for these expanded facilities—tools and 
equipment must be accessible, easy to 
use, complete, and in good working 
order. Improper equipment is almost 
certain to result in improper mainte- 
nance. 

We now have fixed the responsibility 
for maintenance on a qualified adminis- 
trator who has written and given specific 
instructions and latitudes of duties and 
responsibilities to a group of capable 
people, and he has provided them with 
the time and the materials with which to 
accomplish their assignments. There re- 
mains one other problem — that is the 
elimination of guesswork about what is 
to be done, who is to do it, and when. 
Some workable system of records seems 
to be the answer. 

The two fundamental advantages of 
records are obwvious: 

1. They fix responsibility. 
2. They eliminate failures of the hu- 
man memory. 

Let us examine each. 

A conscientious, dependable employee 
can do his job more thoroughly if he is 
expected to submit a written record of 
lis work, because then there is no 
escaping the repercussion if he has 
failed in his responsibility. If there are 
several people who share a particular 
job, as would occur when the machines 
are working and serviced on two or three 
shifts, there can be no conflict between 
the shifts as to which one was supposed 
to do the work. 

The maintenance superintendent, 
after observing the manufacturers rec- 
ommendations, directs that a certain 
shaft be lubricated after each 60 hour- 
operation, and he expects the shaft tv 
be lubricated each 60 hr, not 80 nor 100 
hr. Unless he has readily available fo: 
the maintenance crew a record listin; 
















a Last Spring, when snow still blanketed 

4 the High Sierra of California, this train- 

load of Basalt-Kaiser steel pipe was 

speeding to meet a schedule in the Mid- 

west ...a schedule established by the 

builders of the 1300-mile Trunkline Gas 

Supply Company pipeline, then under 

construction. 

The new pipeline extends from Mc- 

Allen, Texas, to Tuscola, Illinois. There 

it connects with an existing line, and car- 

ries natural gas to middle western metro 
politan centers. 


The fact that this trainload of pipe- 
along with all the other Basalt-Kaiser 
pipe used on this job—was delivered on 
time is a major reason the long line was 
completed as scheduled in a time of dif- 
ficult supply problems. 


Almost every foot of the new line, 
which will carry 250 million cubic feet of 
gas per day, was made of Basalt-Kaiser 
pipe. In all, 259,000 tons of Basalt-Kaiser 
pipe was delivered to this gigantic proj 
ect—on time! 

Once again, pipeline companies have 
proof of Kaiser Steel dependability! 


It's good business to do business with 


iser Steel 





KSISER STEEL PIPE SPECIFICATIONS © All pipe manufactured to latest A.S.T.M. and A.P.I. specifications 





Type Diameter e Length Wall Thickness Shipping Point 


“ontinuous Weld —Threaded and Coupled Yo" to 4” Uniform 21’ Standard 
nominal |.D. 


“ontinuous Weld — Plain End 2%" to 41/2’ O.D. Up to 40’ Standard Fontana, Calif. 
ectric Resistance and Fusion Weld — Plain End 85" to 20” O.D. Up to 40’ -188” to .500’ Napa, Calif.— Basalt-Kaiser 
ectric Resistance Weld — Plain End 54%" to 1234” O.D. Up to 55’ -188” to .375” Fontana, Calif. 
ectric Fusion Weld — Expanded — Plain End 22” to 30’ O.D. Up to 40’ -188” to .500°’ Napa, Calif.— Basalt-Kaiser 


. Fontana, Calif. 























‘pt, dependable delivery at competitive prices > KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New York 
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..» Your first line of defense against 
Corrosion on Pipe, Pipe Joints, 











Couplings 
and Tanks 
































































































Underground or above 
ground, TAPECOAT with- 
stands severe corrosive 
attack. Over the past 11 
years, this original coal tar 
protection in handy tape 
form has proved its dependability in guarding against moisture, 
acids, alkalis, chemical fumes and other severe conditions. As your 
first line of defense, TAPECOAT assures greater protection, reduces 
maintenance and cuts pipe replacement cost. 


















































TAPECOAT is quick and easy to apply with the use of a torch to bleed 
the coating and insure a perfect bond. It is sized to the job in widths 
of 2”, 3”, 4”, 6”, 18” and 24”. Wrapping is done spirally with widths 
up to 6”, and “‘cigarette-wrapped”’ in the larger sizes. 


Write for full details and prices. 



















































Originators of Coal Tar Tape Protection 
1533 LYONS STREET, EVANSTON, ILLINOIS 














» the shaft wil] receive attention only 
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the exact time for the next lubricati. 


guesswork. Depending upon the mem. 
of individuals is certain to lead to ac 
tional expense for repair or down ti; 

These records need not be elabur 
In fact, the more simple they are 
greater are the chances that they 
be consciously kept up-to-date and 
filled in just prior to a routine chx 
The essentials are: Spaces for the ho 
meter readings, a listing of the ope s- 
tions to be performed, and the hour. 
intervals for performing them. If the 
maintenance operations are divided. as 
lubrication and adjustments, make uy a 
separate record for each man or. group 
to keep. Much help on the development 
of the necessary forms can be «ained 
from information contained in the in- 
struction book for maintaining the 
machine. These books have a complete 
lubrication guide and contain a section 
outlining the recommended adjustments 
and other maintenance operations. From 
this and other information, the various 
tasks can be divided and delega‘ed to 
the operator, the mechanic, or the lubri- 
cation man. 

The “apparent enormity” of the main- 
tenance requirements can indeed be _re- 
duced to a very workable routine. It is 
fundamentally a matter of (1) who has 
the primary responsibility, (2) why and 
how does the job have to be done, (3) 
what tools must be provided to accom- 
plish quickly and accurately the work, 
and (4) what assurance is there that 
the job was completed at the proper 
time? 

Ask yourself these four questions. 
and develop the answers with your own 
organization. Your own answers will 
write a story of increased productivity 
and economy brought about through 
fewer breakdowns, lowered repair and 
operating costs. eek 





Northern Natural Buys 
Permian Basin Pipe Line 


Northern Natural Gas Company an- 
nounces the purchase of 51 per cent ol 
the Permian Basin Pipe Line Company. 

The Omaha company also liolds an 
option to purchase the entire capac'’y o! 
the Permian Basin, which plans to build 
a pipe line system for transporting 
natural gas from the Permian Basin 
area to Skellytown, Texas. where it will 
connect with Northern’s system. 

The Permian company now lias on 
file with the Federal Power Commission 
an application to build these facilities at 
an estimated cost of $60,000,000. Thx 
proposed project will have a daily 
capacity of 200,000,000 cu ft the first 
year and 300,000,000 cu ft after that. 
~ Permian’s business office will be trans- 
ferred from Chicago to Omaha. 

Four of Northern’s officers have been 
elected to Permian’s board of directors 
They are President John Merriam an‘ 
Vice Presidents W. L. Shomaker. A. } 
Dilworth, and J. M. Hanley. Other met 
bers of the board are W. D. Gay 
Kansas City, Missouri, president of Pe 
mian, John Fennelly and P. A. Walt’ 
both of Chicago. 





Pipe Line Fluid Network Calculator 


Determining analytically flow distribution and head 
loss in large fluid systems with special equipment 


L. M. HAUPT 





Tue difficulty of calculating analyti- 
cally the flow distribution and head loss 
in large fluid systems, either actual or 


from actual laboratory data. The curves 
(straight lines) are drawn with a slope 


ae Author of 0.85 through a point derived from the 


contemplated, is such that it is practical 
to use special equipment and techniques 
to obtain this information. 

The fundamental relationships used 
to solve any flow distribution problem 
analytically are: (1) that the algebraic 
sum of the flow to a junction is zero, 
and (2) that the algebraic sum of the 
head losses around any closed loop is 
ro. A third relationship—the relation 
between flow and head loss for any sec- 
tion of the conducting medium — has 
heen determined experimentally and ex- 
pressed by the empirical equation: 

h, = KQ'5 a, <: *s e +. oe 


Where: 

hy is the head loss 

Q is the flow 

K is a constant depending on the 
length, diameter, and condition of the 
pipe, kind of fluid, and the units in 
which the head loss and flow are ex- 
pressed. This equation is derived direct- 
ly from the Hazen-Williams formula in 
common usage. : 
; This formula is further simplified 
into: 
hy. 


Q 


ag R is defined as the resistance to 
ow. 

Electrical analogies have been and are 
being used successfully to determine the 
flow distribution and head loss in fluid 
systems. By letting head loss be repre- 
sented by voltage and flnid flow by cur- 
rent, the first two fundamentals above 
are satisfied by the electrical network. 

The third relation may then be met 
by repeated adjustment of linear re- 
sistances. This method, when used by 
trained operators in any of the estab- 
lished a-c or d-c network calculator 
(analyzer) laboratories, is rapid. Fur- 
thermore, the results obtained may be 
made as accurate as desired. limited 
only by the precision of the instruments 
and resistors. To obtain results accurate 
within 4 or 5 per cent usually required 
hot mere than three adjustments. 

The third relation may also be met 
by the use of non-linear resistors hav- 
ing the same flow characteristics as the 
fluid tiader study. It has been found 
that tuigsten filaments enclosed in evac- 


R= =O . . (2) 


Lewis M.. Haupt, Jr., is professor of 
electrical engineering, Agricultural and 
Mechanical Col- 
lege of Texas; 
research engi- 
neer, Texas Engi- 
neering Experi- 
ment Station (a 
part of the Texas 
A & M system); 
and supervisor 
of the A-C Net- 
work Calculator 
Laboratory, 
Texas A & M Re- 
search Foundation. He received his 
bachelor of science degree in electrical 
engineering, Texas A & M College, 1927, 
and his master of science degree, Texas 
A & M College, 1935. After graduation 
he was employed by the Westinghouse 
Electric Corporation, East Pittsburgh, 
Pennsylvania, as a student engineer 
and returned to Texas in 1928. He was 
with the West Texas Utilities Company, 
Abilene, Texas, two years before re- 
turning to Texas A & M College as a 
member of the teaching staff in 1930. 

Haupt is a member of the American 
Institute of Electrical Engineers, the 
American Society of Engineering Edu- 
cation, Texas Society of Professional 
Engineers. He is a member of Tau 
Beta Pi. 














uated tubes have approximately the 
same resistance-flow characteristic as 
equation (2). Calculators have been 
built employing this type of special re- 
sistive element. The increase in resist- 
ance with current is due to the increase 
in temperature of the filament. 

A satisfactory circuit element to sub- 
stitute for the above is a variable ratio 
auto-transformer that has a tungsten 
filament incandescent lamp across the 
secondary. This arrangement has two 
distinct advantages: (1) These lamps 
are easily obtained and are of low cost, 
and (2) the turn ratio of the auto-trans- 
former may be varied to reflect any 
given value of resistance (within limits) 
to the circuit. 

The resistance-flow characteristics of 
tungsten filament lamps, both direct and 
reflected through a transformer, are 
shown in Fig. 1. The plotted points are 
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nominal voltage and wattage rating of 
the lamps. The correlation between the 
plotted points and the curves show that 
the relation expressed by equation (2) 
is followed closely, particularly if the 
lamps are coupled to the circuit through 
a transformer. The relation is followed 
almost exactly through the range where- 
in the filament may be seen to glow; 
that is, from 40 v up on a nominal 120-y 
Jamp. 

Lamps are designed for a useful life 
of 1000 hr. Over-voltage, which causes 
the lamp to absorb more than rated 
power, greatly shortens its life. On the 
curves, Fig 2, is shown the current in 
the auto-transformer primary that causes 








AMPERES 


LEGEND 

A— 40w, 120v lamp 

B—100w, 1 20v lamp 

C—200w, 120v lamp 

D—200w lamp adjusted to 200 ohms 
0.5 amperes 

E—200w lamp adjusted to 100 ohms 
1.0 ampere 


FIG. 1 
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VITRON Reinforcing WRAP 


Pulls into hot coatings, minimizes holi- 
days and provides permanent high 
strength reinforcing that's unaffected 
by moisture and soil acids. 





VITRON Outer WRAP 


Made from an asphalt and tar com- 
pound, reinforced with glass fiber 
mat and yarn—provides a tough 
“hide” to protect coatings against 
handling, backfill and soil stress. 


Write for information on protection for your 
pipelines. Glass Fibers Inc., 1810 Madison 
Avenue, Toledo 2, Ohio. 


UNDERGROUND 
PIPE WRAPS 





GLASS FIBERS unc. 
“eggs 
V 


Mokers of glass fibers by the ELECTRONIC- 
EXTRUSION process. . . developed, patented 
ond used exclusively by Glass Fibers Inc. 
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ONE AMPERE 
FIG. 2 
—_ SE — — — ——— E 
TABLE 1. 

ans ae B 

(a) (b) (e) (d) (e) (f 

Ro ohms Lamp Transfer I V 6 A 50 
at size, ratio Head 30 

Circuit Lamp watts No/N; flow loss ) 
G ; : 100! -? 
2% 30 240" 1.00 1.20 45.3 100 1000 
B ; 50 200 0.95 0.74 28.8 od 
Eee 100 150 0.90 0.46 22.6 
= 1000 150 0.35 0.06 6.0 
ae 0.40! 25.9 
F 0.80! 32.1 5 

* 200 watt and 40 watt in parallel. 

» Given data. 

2 Head. FIG. 3 
rated po e : : 

ated power bay be taken by the lamp amp (electrical equivalents ) respec: 
for the various 


turn rations. These 
curves may be used both in selecting 
the size of lamp to use as well as in 
selecting the turn ratio to use’ for any 
particular lamp and resistance. 

In practice it is necessary to assume 
electrical equivalents. For example, 1-ft 
head loss may be assumed equivalent 
to 1 volt and a flow of 10,000,000 gal 
per day equivalent to 1 amp. From the 
physical dimensions of the pipe line 
network, the equivalent electrical resist- 
ance at 1 amp is calculated. In the fol- 
lowing example, the given data is in 
electrical equivalents. After the electri- 
cal resistances were set (using Fig. 2), 
the voltage at G and the flows of E and 
F were adjusted to conform to the given 
data. The flow and the voltage of each 
circuit was read with instruments. 

A tabulation of the results is shown 
in Table 1. It is found that the results 
check closely the values calculated by 
more commonly used methods and well 
within the accuracy usually required for 
this type of problem. 


Example 


Given: The fluid system, Fig. 3, is 
supplied from a single source having a 
head of 100 v (electrical equivalent) 
and connected to two loads, E and F, 
in which the flows are 0.40 amp and 0.80 


tively. The electrical equivalent resist: 
ance at one ampere of each section is 
shown on the diagram. Determine the 
flow and head loss of each section and 
the head of each load. 


Solution: The electrical circuit is “set 


up” using as circuit elements lamps and 
transformers settings determined from 
Fig. 2. The lamps and settings selected 
are tabulated in Columns c and d ol 
Table 1. The voltage input is adjusted 
to 100 v (given) and the’loads are ad- 
justed to 0.40 amp and 0.80 amp respec- 
tively (given). The head loss and flow 
of each circuit is read by electrical in- 
struments and t*bulated in Columns ¢ 
and f, respectively. 


i) 
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experienced organization assures a re- 
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Orvns heard is the term, “incompres- 
sible liquid.” The mistaken notion that 
most fluids are not compressible is a 
fallacy that has given many an engineer 
a headache. This can be especially true 
in the application of high-pressure re- 
ciprocating pumps. 

Actually all liquids are compressible, 
the degree of compressibility depend- 
ing upon the liquid itself; its tempera- 
ture, and the increase in pressure. For 
example: 100 gal of water (often 
termed “incompressible”) at atmos- 
pheric pressure and temperature. 
shrinks to 97.1 gal under a pressure of 
10,000 psi.? If the same 100 gal were at 
an initial temperature of 200 F, the com- 
pression would reduce the volume to 
96.8 gal. Generally speaking, for the 
same increase in pressure, highly vola- 
tile liquids such as ammonia and the 
liquefied petroleum gases, will compress 
more than water or heavier oils. Listed 
in the table that follows are some com- 
mon liquids with their degree of com- 
pressibility for each 1000 psi increase in 
pressure. 

In connection with Table 1, the fol- 
lowing should be noted. Experiments 
indicate compressibility factors change 
according to the pressure levels at which 
they are measured. For example, a 
liquid will compress more from 1000- 
2000 psi than from 8000-9000 psi. Very 


1Based on compressibility factors for water; 
5th edition “Marks’ Handbook for Mechanical 


Engineers.”” 
*Application engineer, Worthington Corpo- 
ration. 
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Effects of Fluid Compressibility on 


Reciprocating Pump Volumetric Losses 


R. K. GROBHOLZ* 


Table 1. Compressiblity factors. 
(Per 1000 psi differential) 





Liquid TempF Factor Liquid Temp Factor 
Se 68 .0029 N-butane 68 .0193 , 
200 = .0032 86 .0228 
104 .0274 
Lube oil.... 68  .0044 122 = .0323 
122 = .0050 
Iso-butane 68 ,0239 
Kerosene... 68  .0051 86 .0285 
104.0057 104 = .0341 
122 0415 
Gasoline.... 68  .0075 
122 .0090 Propane 68 .039 
86 .050 
Ammonia... 0 = .0060 104 = .066 
68 .0098 122 = .096 
100 = .0133 





little factual data are available to per- 
mit expansion of the subject in this 
article. 

For the purpose of calculating volu- 
metric losses in reciprocating pumps, 
the compressibility factors in Table 1 
can be assumed as constant for what- 
ever pressure conditions may exist. Re- 
sults from the use of these factors will, 
if anything, be on the conservative side. 


Effect on Reciprocating Pumps 


A schematic diagram for a single-act- 
ing piston pump is in Fig. 1. 

On the suction stroke, the piston 
moves to the left. This creates a partial 
vacuum behind the piston. The pressure 
in the suction pipe should be greater 
than inside the pump, which forces open 
the suction valve and permits the pump 
to fill. After the suction stroke has heen 
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VOLUME 





FIG. 2. 


completed and the cylinder filled with 
liquid, spring loading closes the suction 
valve. The piston moves back to the 
right on the discharge stroke, compress- 
ing the fluid in the cylinder. As soon 
as the pressure inside the cylinder ex- 
ceeds the pressure on top of the dis- 
charge valve, that valve will open and 
the liquid displaced by the piston will 
he forced out. 

Theoretically then. the amount of 
liquid pumped should equal the volume 
displaced by the piston. For piston 
pumps. however, leakage may occur 
past the piston packing. For both pis- 
ton and plunger pumps. leakage can 
also occur at liquid valves and stufhng- 
boxes. The resulting differential he- 
tween displacement and actual capacity 
is called “slip”; and the ratio of capac- 
ity to displacement is termed “volumet- 
ric efficiency”. In most instances. slip 
remains fairly constant — about 4 per 
cent of the piston or plunger displace- 
ment. This means the volumetric ef- 
ficiency could always be considered as 
96 per cent, except for one thing—com- 
pressibility. 

Although the same problems of con- 
pressibility apply equally to piston 
plunger pumps, the words piston and 
plunger may be used interchanzeabls 
throughout this article. If more « mpha- 
sis is placed on plunger pump-. It * 
only because their structural design 
makes them more suitable than piston 
pumps for high pressures wher com 
pressibility is more noticeable 
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GARDNER-DENVER 


Booster Compressors 


EFFICIENT! 
DEPENDABLE! 


For booster service, re-pressuring or 
air-gas lift, Gardner-Denver Com- 
pressors come in a range of capaci- 
ties and pressure ratings for all field 
conditions .. . designed specifically 
for your requirements. 










Your Continental representative wil! 
give you full details. Ask him. 


‘ith 
ion 
the 


2SS- 


lis. 


Vis- * Sizes from 5 to 275 h.p. 


ns * Portable or stationary models 
ye- 


my * Single stage or two-stage units 


lip * Vertical or horizontal compressors 
ce- * Electric motor or gas engine drive 


as * Complete, compact units—ready to 
hook up and operate 





on teks SERVING THE OIL AND GAS INDUSTRIES 








THE CONTINENTAL SUPPLY COMPANY, General Offices: DALLAS, TEXAS 


: : ; a 
Expo: Division: The Continental Supply Co., inc., 30 Rockefeller Plaza, New York, N. Y. ei 
The Continental Supply Company, 134-135 Salisbury House, London Wall, London E.C.2, England 


the : ‘ontinental Supply Company, Limited, 216 Lancaster Building, Calgary, Alberta 
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Clearance 


Another factor that must be consid- 
ered in connection with the calculation 
of volumetric losses for fluid compres- 
sion, is that of clearance. Clearance vol- 
ume is that space remaining within a 
pump cylinder between suction and dis- 
charge valves and the piston, when the 
piston has completed the discharge 
stroke. (See Fig. 1.) Clearance is usual- 
ly expressed as “per cent clearance” 
denoting the ratio of clearance volume/ 
plunger displacement.” 

An indicator card for one single-act- 
ing plunger of a pump handling a 
highly compressible fluid would look 
like that shown in Fig. 2. a-b-c is the 
discharge, c-d-a the suction stroke. From 


a to 6 the plunger is compressing the 
liquid to that pressure required to open 
the discharge valve. Thus, no flow can 
be expected until the plunger reaches D. 
The displacement of the plunger then, 
from a-b is wasted in compression. To 
determine volumetric losses and volu- 
metric efficiencies, the following factors 
must be considered. 


P — Plunger displacement volume 

C—% clearance-clearance vol- 
ume/P 

K —Compressibility of the liquid 
expressed as a decimal for the 
pressure differential 

S — Slip—usually .04 

L, — Volumetric losses 




















MORE BARRELS PER DOLLAR... 


THROUGH OIL PIPE LINES 
CLEANED BY WILLIAMSON PIGS 








utes wear of brushes and 
cups. 
666 
866 
REPRESENTATIVES 
H. E. Davis James S. Kone Co. Keyes Tank Co. Keyes Tank & Supply Co 
Los Angeles 15, Calif. Amarillo, Texas Provo, Casper, Wyoming 


Canadian Equipment Sales & Service Co., Ltd. 
Edmonton, Calgary, Toronto, Canada 











Type JR Pig 2” to 5” sizes. 
Economical and Rugged. 


Type GP-4 Pig 16” to 
30” sizes. 


Similar design for 
10” to 14” sizes. 


Brushes expanded by 
arched springs. 


Brush and cup service 
life up to 1,000 miles. 





Type RC-50 Pig 8” to 14” 
sizes. 


6” size, similar,type SC-50. 


Jet-rotation feature distrib: 











To@. \\ | eee Inc. 


TULSA 9, OKLAHOMA 
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FIG. 3. Typical section of a dowite-act. 
ing, close clearance plunger pump. The 
placement of valves, small plunger bore 
and position of the plunger at the end of 
its stroke, all keep clearance space to 
a minimum. 














































E, — Volumetric efficiency 


Clearance becomes of great impor- 
tance because the volume to be com- 
pressed by the plunger on the discharge 
stroke includes clearance volume as well 
as the volume displaced by the plunger 
itself. The greater the compressibility 
factor of a liquid, the lower the clear. 
ance should be in the pump selected: 
otherwise volumctric losses may be un- 
reasonably high. Pump vendors will be 
glad to supply clearance data for any 
of their products on request. 


Capacity Measured at 
Discharge Pressure 


The volumetric losses, measured at 
the discharge side of a pump. become; 


L.=S + (1+ C) K 
E, = 1—L, = (1—S) — (1+ 
C) K 


If S= .04 
E, = .96 — (1 + C) K for capac- 


ity at discharge pressure. 


Example 
30 gpm propane @ 86 F. 3000 psi 
disch. press. Flooded suction pump 
clearance C = .50 
Compressibility (from Table 1) 
05/1000 psi 
3000 | 


1000 


xL 


i ie 


E, = .96— (1.50 & .15) = .735 
To obtain 30 gpm discharge capacity, 


or 40.8 


30 
a pump must be selected for 732 
-f00 


gpm plunger displacement. 


Capacity Measured at 
Suction Pressure 


The rate of flow into the suction of a 
high-pressure pump may be more Im- 
portant than discharge capacity. This 
might hold true if a pump were Te 
quired to empty a suction tank of certain 
gallonage in a specified time. It is inter 
esting to note that under such ondi- 
tions, the plunger displacement for 
which a pump is selected will not be the 





*Note that K is for the differential «tween 
suction and discharge pressure, not discharge 
pressure alone. 
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PARSONS 202 wheel-type ‘ TRENCHLIN ER. 


Setting a fast pipeline pace, Parsons 202 wheel-type Trench- 
liner opens 6 inches to 1812 lineal feet of trench per minute. 
30 digging feeds assure top production at every depth, 
width, in all soils, under all job conditions. Digging wheel, 
equipped with either square or round-bottom buckets, cuts 
13 to 31 inches wide, up to 6 feet deep. Quick-change 
bucket fronts have cutting lips, or easy-in, easy-out “Tap- 
In” teeth. Hinged crumber sweeps trench bottom clean, 
ready for pipe. 


Digging wheel responds instantly to sensitive friction-clutch 
control, maintains accurate grade. Dual-purpose friction 
clutch drives digging wheel, and serves as safety throw-out 
to protect against shock loads. Shiftable, reversible belt 
conveyor discharges spoil to either side of machine. Full 
crawler mounting with 20 or 16-inch treads (only 5 or 6 lbs. 
PSI pressure), and choice of 52 h.p. gas or standard 55 h.p. 
diesel engines, all assure more work-time with this heavy- 
duty 202 Trenchliner in your spread. Get full details- from 
your Parsons oil field distributor, or write us for bulletin. 


Ask, too, about wheel-type 215 . . . special pipeline Trench- 
liner with 6 speeds (up to 11.2 RPM) on digging wheel; stand- 
ard tractor-type crawlers (18 treads, lug-type shoes;) standard 
55 h.p. diesel engine. Other Trenchliners: 3 ladder-type sizes, 
full crawler-mounted . . . and mobile, rubber-tired Trenchmobile. 


Rip 


4 





oe 


Mobile, rubber-tired TRENCHMOBILE® 


digs gathering lines or main lines 8 or 12 in. 
wide ... 12.6 m.p.h. mobility makes it ideal for 
trouble-shooting service in the field. Telescopic 
ladder boom digs 5 ft. deep. Digging feeds range 
to 20 feet per minute. Backfill blade is optional. 


@e*eeeseeoeecsceeseeeneeeeee#weee#ee#e?s® 


Sendto PARSONS Company, Newton, lowa 
for literature on: [] 202 Trenchliner [] 88 Trenchmobile 


COMPANY 








STREET 


CITY, STATE 
Also interested in (] 215 (] 221 (] 250 [ 310 Trenchliners 
P279PE 
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same as if the identical capacity were 
required as discharge pressure. 

Refer again to Fig. 2. The suction 
valve will not open until the pressure 
within the pump has dropped below 
that in the suction pipe. At the end of 
the discharge stroke (c), a quantity of 
liquid at discharge pressure is trapped 
in the clearance space. As the plunger 
backs away, this liquid tends to re- 
expand, until at point (d) its pressure 
is low enough to permit the suction 
valve to open. From c to d, the plunger 
displacement is wasted in re-expan:ion 
of fluid from the clearance space. Ex- 
pressed mathematically: 


C 


sy = S+— 
L,+C ie Pm 


Where 


Section of an 
Abrams Aerial 
Mosaic: Scale 
1”=1000° 


on an Abrams Aerial 






A 


7S wry: 
L,=S+C (=x is 1) =S+—— 


1—K 
CK 
If S= .04 
CK 
E, = 96 —7—% 


for capacity at suction pressure. 


Example 
Same conditions as previous example 
50 & .15 
ae ae ce OU 
E, = .96 35 72 


To obtain 30 gpm suction capacity, , 


3 
a pump must be selected for —= or 








STRAIGHT LINE’ 


is not the SHORTEST DISTANCE 


On this aerial photograph the dotted line 
shows where a proposed pipeline would 
have been routed using conventional maps. 
The solid line shows the actual route based 


Mosaic. Aerial 


photography instantly showed that bending 
the line would eliminate crossing a stream, 
expensive resort property and a small lake 
—that, measured in time and money, a 
straight line here was not the shortest dis- 
tance. Save your time and money: use 
Abrams Aerial Surveys to show you the 
shortest practical routes for your pipelines. 


For complete information send for your copy of “Pipeline Plannin 
from the Bird’s-Eye View,’’ and the brochure ‘Aerial Surveys an A 


Maps from Photographs.” 


ABRAMS AERIAL SURVEY 
CORPORATION 


re | U 


LANSING ! Mii¢ 
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34.4 gpm plunger displacement. 


Horsepower 


When conditions of service make :om. 
pressibility negligible, the norma] 
method of figuring horsepower re: ;uire. 
ments for reciprocating power pimps, 
is to use the actual capacity (displace 
ment minus .04 slip) in the well ' nowy 
formula; 


gpm X diff, press 


BHP = ——— —~__ 
1715 & pump mech. 


In the case of the aforemeniioned 
liquid, which is not substantially com. 
pressed, capacities measured at suction 
and discharge pressures are equa! 

If service conditions make compressi- 
bility a serious factor, capacities at suc- 
tion and discharge pressures will, as 
previously shown, differ, for a pump 
running at constant speed. The problem 
becomes on which capacity to base 
horsepower calculation. Actually, the 
BHP under compressible conditions js 
the mean between the displacement 
horsepower and the suction capacity 
horsepower; . 


BHP 


= Displacement HP  .96- 


CK 
2 (l—K) 


Example 
Propane (@ 86 F; 3000 psi discharge 
press., flooded suction pump displace- 
ment 40.8 gpm; pump mech. eff.- 


84% 
Pump clearance C= .50 K-=.1 


40.8 < 3000 
1715 X 84 


50 X .15\ 
2 85 J 
Summary 


In summation, when a liquid with a 
high compressibility factor is pumped 
against considerable differential pres- 
sure, expansion and compression of 
fluid within the pump necessitates 4 
larger pump and/or greater speed than 
for the same capacity if compressibility 
were negligible. 

Greater BHP is required too, but not 
as much as if the pump were handling 
a liquid of negligible compressibility at 
a capacity corresponding to the in- 
creased plunger displacement. 


Displacement HP = 


BHP = a5( 9% 78 BHP 


Acknowledgments 


C. W. Boegehold, Worthington Pump 
and Machinery Corporation. “Compres- 


sible Liquids,” February 15, 1950. 
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Since 1926, general living costs have 
risen 44 per cent, food has increased 61 
per cent and house furnishings are up 76 
per cent. In the same period, the price of 
gasoline, without taxes, has dropped from 
an average of 20.9 cents per gallon to 
20.5 cents per gallon, a decrease o* two 
per cent. But taxes on gasoline are 177 
per cent higher than they were in | 726. 
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“We get better “mileage” with 


PITT CHEM Enamels!” 


Dope MEN know that it takes an enamel with 
top application characteristics to keep their ma- 
chines eating up the miles at top speed. And that’s 
one big reason why they prefer Pitt Chem. They’ve 
learned from experience that Pitt Chem Enamels 
heat up faster, flow better from kettle to pipe, and 
coat more pipe per ton because of their consistent 
peak quality and uniform bond. What’s more, Pitt 


Chem’s consistently better bond means better, longer- 





lasting protection underground. 

We’re able to offer these advantages because of 
Pittsburgh Coke & Chemical’s basic and integrated 
production facilities. Our careful and exacting 
quality-control extends from coal, through each step 
of production, to the finished enamels. So when 
you're specifying pipe-line enamels, buy basic— 
buy Pittsburgh—and be sure of better protection 
at lower cost. 





* Standard Grade Tar Base Ename' 


* Modified Grade Tar Base Enamel 
* Plasticized Grade Tar Base Enamel 


* Cold Applied Tar Base Coatings 
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Diesels Power 


Operating side view of one of 
nine Nordberg 1210-hp 
supercharged and intercooled 
Duafuel diesel engines on 

new Phillips Products Pipe Line. 
Engine shown is installed 

at Sharpe, Kansas, station. 


New Products Stations 


Sorrivinc additional power for pump- 
ing 82,000 bbl a day of refined products 
over the new Phillips products pipe 
line expansion are nine Nordberg Dua- 
fuel diesel engines with a total rating of 
10,890 hp. This line, which extends 
more than 1000 miles from Phillips’ 
Borger, Texas, refinery, to distribution 
points at Kansas City, Kansas, East St. 
Louis, Illinois, and East Chicago, In- 
diana, now represents one of the most 
modern and efficient carriers in service. 


Each engine on the new Phillips Products Pipe Line 
drives a United Iron Works six-stage centrifugal pump. 


The Nordberg engines were installed 
by Phillips Pipe Line Company to give 
flexibility in line operation and maxi- 
mum capacity from the 8-in to 12-in. 
hydraulically balanced line. The units 
operate either separately or in conjunc- 
tion with older pumping units installed 
in alternate stations. In addition to 
Borger, the Nordberg engines are op- 
erating in stations at Spearman, Texas; 
Laverne, Oklahoma; Hardtner, Attica, 
Wichita, Sharpe, Paola, and Bonita, 









P 615.5 


Kansas. The Paola station is t)). 


livi- 
sion point for lines to Kansas Ci “a 
St. Louis. 

The engines are of the four-cyc! iype 
both supercharged and intercoole:. and 


have eight cylinders of 13-in. boi» and 
164-in. stroke. They are each rate: 1210 
hp at 460 rpm. Each engine d: ves g 
United Iron Works six-stage centi{ugal 
pump through a Westinghouse sj «d jn. 
creaser with a ratio of 1:8.024 « 160 to 
53600 rpm). 


One of the important features «{ this 
entire operation is its great flexibility. 
Currently the engines are operating on 
the Duafuel principle burning natural 
gas with a small quantity of pilo oil to 
initiate combustion. They are, however. 
convertible for operation on natural gas 
with spark ignition, which allows Phil. 
lips a great latitude of operation. 

These engines incorporate an inter. 
cooler and the auxiliaries have been in- 
stalled with sufficient capacity for con- 
verting the engines at a later date to 
Supairthermal operation. This will pro- 
vide 30 per cent additional power when 
increased capacity is desired. 

Cooling of the jacket water on the en- 
gines is accomplished by a pipe line 
heat exchanger using the products as a 
cooling medium. This exchanger, in- 
stalled on the suction side of the pump, 
cools the water from the engine to 90 F, 
at which temperature it is pumped to the 
intercooler. This intercooler, of the two- 
pass type, then reduces the intake mani- 
fold air temperature from the turbo- 
charger to 105 F, 35 F less than the nor- 
mal for a low-pressure supercharged 
engine. This permits the engine rating to 
be sincreased 10.5 per cent. Constant 
pressure is maintained by a surge tank 
placed ahead of the water pump. 

Engine speed is governed by a Wood- 
ward Type PG governor, which is pneu- 
matically controlled by air pressure 
from a controller actuated by suction 
pressure on the pipe line pump. With 
this system a variable rate of flow is con- 
trolled automatically. xe 


Exhaust side of 1210-hp diesel engines at Sharpe station. 
Intercooler and piping are directly below exhaust header. 
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FIG. 1. 
LA GOLETA GAS STORAGE FIELD 
Principal facilities. 
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Operation of La Goleta Gas Storage Field’ 


With a daily deliverability of 350,000,000 cu ft, field is great 
asset in supplying peak requirements for Southern California 


Mosr people associated with the nat- 
ural gas industry know something of the 
La Goleta underground gas storage field. 
The importance of the La Goleta gas 
storage field has steadily increased since 
the start of storage operations in 1941 
until at present the field has a daily de- 
liverability of 350,000,000 cu ft of gas 
per day and a working storage capacity 
of 14.4 billion cubic feet. 

The La Goleta dry gas field is 8 miles 
west of the city of Santa Barbara, about 
105 miles northwest of Los Angeles. The 

ifernia coastline runs west by north 
from !.os Angeles. The field was origi- 
nally discovered by General Petroleum 
rporation in August 1929, when a well 
being drilled by this company on the 
More Ranch property in exploration for 
oil bi-w out from a depth of 4533 ft. 
Pitot ube readings indicated that the 
well |-iew at a rate of 60,000,000 cu ft 
Per diy. When brought under control 
tPre:ented before the Natural Gas Depart- 
Calis, mcsionn Gas Association, Los Angeles, 
sce, 28, May 12 and 13, 1962. 


if Engineer, Pacific Lighting Gas Sup- 
Dly Company. 









RAYMOND W. TODD* 


the shut-in wellhead pressure was 1700 
psi. This well, known as More No. 1, 
was subsequently redrilled and com- 
pleted at a depth of 4273 ft, where- 
upon the initial production test was 
measured at 58,000,000 cu ft per day. A 
second well, More No. 2, was started in 
October 1929, and blew out when the 
gas sand was encountered. It sanded up 
and was redrilled to completion in the 
gas sand. 

More No. 3, also drilled by General 
Petroleum, was begun in August, 1930. 
This well was drilled to a depth of 5930 
ft in search for oil, but after extensive 
testing it was plugged back and com- 
pleted as a gas well. The gas sand en- 
countered was 350 ft. thick. 

In 1933 the Standard Oil Company 
of California drilled two wells on the 
adjoining Chase Bryce property. One 
well was completed as a gas producer, 
while the other was outside of the field 
limits. 

Shell Oil Compariy, in 1934, drilled 
to a depth of 6508 ft in the search for 
oil in its Bishop No. 1. No oil was found 
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and the well was plugged back and com- 
pleted in the gas sand, which was found 
to be 305 ft thick at this location. 

Thus, after five years of exploration 
oil had not been discovered; however, 
five gas wells had been completed and 
the operators had turned to the sale of 
natural gas. 

The first gas deliveries were made 
from the field in 1931 and from then 
until the fall of 1941 a total 15.3 billion 
cubic feet of gas was produced in the 
field, which resulted in the well-head 
pressure dropping to 1440 psi. This gas 
was used by the utility companies in 
Southern California to meet the peak 
load requirements. 

During this period of gas production 
field records showed. that the gas pro- 
duced per pound of reduction in reser- 
voir pressure was steadily increasing, 
thereby indicating that water encroach- 
ment was occurring in the field. This, 
together with an increasing demand for 
peak load gas to supply the needs of 
Southern California, resulted in two defi- 
nite conclusions. First, that the dry gas 
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24 HOURS per DAY 
for 17 YEARS 
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Pacific-Western High-Speed Units 
Built for Extra Service 
a Ln It is not uncommon ¢t 
gear drives, such as ¢ . : 
tion in a California © First published in 1948, this message 
continue to function — . 
what is generally cc gains impact with the years... 
normal life expectanc 
) é “extra” value chat is WEST . 
we ~ = types Western products. Ba ERN GEAR Exp erence 
©. a knowledge of experts: 
lives to the study of WESTERN GEAR Facilities 
century of gearmaki 
company, and the pol WESTERN GEAR Dependability 
tomers efficient, econc 
Complete Mechanica WESTERN GEAR Versatility 
Service... We are eq 
Complete line of oilfield-type cut gears of all types 
: ‘Weed reducers ™ special gear boxes to «e+ Western Gear for standard 
addition, we offer a co or speci 
transmission equipmen poctat gears and 
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Write, wire,.or phone our nearest plant or office. . . for ALSO... 


; complete information. 

? WESTERN GEAR WORKS © Seattle 4, Washington 
— WESTERN GEAR WORKS © Box 192, Lynwood, Colifornie 
bes PACIFIC GEAR & TOOL WORKS @ Son Francisco 3, Calif. 
., SALES REPRESENTATIVES © Portland, Denver, Vancouver, B.C. 
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 teserves of La Goleta field would soon 
" be depleted and second, if the use of the 
reservoir for storage operations was de- 
- Jayed until the major portion of the gas 
had been produced. the encroachment of 
edgewater would by that time be so ex- 
tensive that the use of the reservoir for 
gas storage would be impractical. There- 
fore, in the summer of 1959 arrange- 
ments were made for tests to determine 
whether La Goleta could be utilized for 
the storage of natural gas. A small com- 
pressor station was constructed and sev- 
eral hundred million cubic feet of gas 
were injected in the field. These tests 
showed that the reservoir sand had suf- 
ficient permeability to allow the injec- 


tion of gas and that a satisfactory pres- , 


sure volume relationship existed. There- 
fore, negotiations were inaugurated for 
the purchase of the surface and mineral 
rights in the proposed storage zone. 


Acquisition of Field 


Although it would have been desir- 
able to obtain options for the simulta- 
neous purchase of all property and rights 
to be acquired, it was concluded that 
this could not be done within a suffi- 
ciently short period. Therefore, it was 
necessary to resort to the purchase from 
one owner after another in succession. 

At the inception there were five 
groups of land owners and three oil 
companies who had major and substan- 
tial interests in the proved portion of 
the field. Each oil company had an ex- 
isting oil and gas lease under which the 
gas producing wells had been drilled 
and operated. Where possible the Pacific 
Lighting Gas Supply Company acquired 
from the land owners and leaseholders 
te complete ownership from the sur- 
face to the bottom of the gas zene. 
Where not possible, the company, either 
by purchase or contract obtained rights 
to all remaining gas in place in the Va- 
queros zone and the right to store and 
withdraw gas, leaving to the owner other 
mineral rights and surface rights. The 
conveyances for the gas and the stor- 
age rights in the reservoir provided spe- 
cific protective measures with which the 
land owner or his lessee had to comply 
if in the future they desired to drill 
through the gas reservoir. Briefly, these 
measures specify the weight of mud to 
be used when drilling through the reser- 
voir and that casing be set from the 
surface to the depth of 100 ft below the 
bottom of the reservoir and cemented 
from that point to 500 ft above the top 
of the reservoir. In addition to the drill- 
ing requirements, specific requirements 
were set forth for procedures to be fol- 
lowed in abandoning any well that had 
penetrated the reservoir. 

The acquisition of the field and the 
area -urrounding it was complicated by 
widely divided interests, various forms 
of conveyances of minerals and oil 
tight-. and the division of ownership by 
inher tance. Within an 18-month period, 
howe: er, the company, a non-public util- 
ity o; erating without the right of emi- 
nent .omain, had acquired sufficient title 
fo th: various interests to assure it of 


contr ‘| of the field. 
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This book answers 
your questions about 
Microwave Communications Systems 


Have you been wondering whether 
a Microwave System is the answer 
to your communications problem? 
Then you should write, wire or 
phone for a copy of this brand-new 
RCA manual. It’s free to executives 
of utilities, pipelines, railroads and 
other right-of-way companies. 

It tells how many companies with 
far-flung operations and need for 


“along-the-way” communications 
are already using microwave. How 
these companies have found it the 
most economical type of communi- 
cations system (channel -for-chan- 
nel). How in direct day-by-day com- 
parisons they have found it the most 
reliable of all systems. And it tells 
how you can go about planning a 
system that will fit your needs. 


MICROWAVE COMMUNICATIONS SECTION 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. W.J. 


In Canada: RCA VICTOR Company Limited, Montreal 


NAME 


TITLE 


Don’t Delay—WRITE TODAY! 


RCA Engineering Products, Dept. 1271, Camden, N. J. 
Please send me your new, free booklet Introduction to Microwave. 





COMPANY 





ADDRESS 
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ON BOTTOM... 
TO STAY ON BOTTOM! 


Whether your next job will be 
similar to the one illustrated above — 
laying pipe through open water, or 
through rivers or marshy ground, 
WATE-KOTE will do the job better. 

WATE-KOTE is the high-strength, 
high-density weighting material de- 
veloped by Rosson-Richards to lick 
the toughest weighting problems at 
minimum cost. WATE-KOTE is not 
only the heaviest weighting material 
of its type yet developed, but is 
tough enough to take a lot of punish- 
ment during laying operations. 

WATE-KOTE is uniformly rein- 
forced with embedded steel wires to 
provide an adherent material almost 
as strong as the pipe itself —and 
many times heavier. 

Next time you have need of a 
superior weighting material, let 
Rosson-Richards 
show you the 
many advantages 
provided by 
WATE-KOTE. 


ss 


THE 


ROSSON-RICHARDS 
COMPANIES 
M&M BLDG. - HOUSTON, TEXAS 


Houston @ Corpus Christi @ Harvey, La. 
Charlotte, N. C. @ Jackson, Miss. 
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Geology 


The gas zone, from which gas had 
been produced and in which storage op- 
erations were subsequently carried on. 
is commonly known as the “Vaqueros” 
zone. It is of Miocene Age and is the 
only productive horizon in the field. The 
reservoir is an anticline, trending east 
and west, and blocked on the northerly 
extreme by a major fault system, com- 
monly referred to as the More Ranch 
fault. The reservoir sand is overlaid by 
a thick series of Miocene shales, which 
have proved a very effective seal for the 
reservoir. The sand is coarse, consist- 
ing of quartz grains that are angular 
with fairly sharp edges, and containing 
practically no silt. Analyses of some 
samples from the sand cores show an 
average porosity of 26.2 per cent and 
a wide variation of permeability, the 
average after the elimination of extremes 
measuring 243 millidarcys. Core sam- 
ples of the sand were analyzed for oil 
saturation and were found to contain 
less than 1/10 of 1 per cent of liquid 
hydrocarbons. The top of the zone va- 
ries from a known minimum of 3830 
ft to a maximum depth of 4207 ft below 
sea level, with a maximum known thick- 
ness of 377 ft. The minimum thickness 
of the sand as penetrated by any of the 
wells is 32 ft, while the average thick- 
ness of the zone developed in all wells 
drilled to date is 223 ft. The wells 
drilled by the company into the zone 
have not been drilled to the bottom of 
the gas zone as earlier exploration by the 
oil companies indicated that underlying 
the gas zone is the Sespe formation, 
which is wet. In drilling additional gas 
wells we have been cautious not to drill 
into this wet zone. Thus the average 
thickness of the gas sands penetrated by 
the wells is not a true indication of the 
average reservoir thickness. In view of 
the high permeability of the reservoir 
sand, satisfactory well production can 
be achieved without drilling the full 
sand thickness. 


Since the discovery of the field 10 
non-productive wells have been drilled 
by other companies at various times in 
the surrounding areas. From the most 
easterly producing well in the field to 
the most westerly is approximately 5500 
ft and likewise from the most northerly 
well to the most southerly is approxi- 
mately 1600 ft. Although these distances 
do not define the exact productive limits 
of the structure, from them and the data 
compiled through other known geology 
in the area, the field itself is deemed 
to cover an area of less than 300 acres. 
To be sure of complete control of the 
entire structure, mineral and storage 
rights in the Vaqueros zone has been ob- 
tained over an additional area of 1720 
acres surrounding the field. The ap- 
proximate limits of the reservoir are in- 
dicated on Fig. 1. 

From data compiled during the pro- 
duction of gas prior to storage opera- 
tions, and from the reservoir pressure 
volume relationship during the early 
stages of storage operations, the volume 
of the gas in the reservoir at the start 
of storage operations in 1941 was cal- 
culated to be almost 38 billion cubic 


feet. Adding the 15.3 billion cubic  -e 
of gas produced prior to the start of 
storage operations the estimate for ‘he 
original reservoir content is 53.3 bil! on 
cubic feet. 


Field Facilities 


Soon after the discovery of La Ge'»ta 
field in 1931, transmission facilities were 
installed to deliver to the Los Ang-les 
area the gas produced from the {.-ld, 
These facilities had a capacity o/ 45.. 
000,000 cu ft a day when operated 2: a 
maximum pressure of 450 psi. Und 
normal operating conditions the five gas 
producing wells that had been drilled 
by the major oil companies had a total 
combined withdrawal capacity of ap.- 
proximately 100,000,000 cu ft a day. By 
early 1941 the installation of the per- 
manent compressor station had been 
completed. This station operated with 
an intake pressure of 300 psi and had 
capacity to inject 28,000,000 cu ft a day 
at maximum discharge pressure. The 
16-in. transmission line installed in 1931 
to deliver Goleta gas to Los Angeles was 
also used to deliver injection gas to 
Goleta from the coastal fields near Ven- 
tura. 

The compressor station, field pipe line 
facilities, and the injection and with- 
drawal wells drilled by the company 
were designed to operate at a maximum 
pressure of 2500 psi, in accordance with 
Division 1, Section 2, Gas and Air Pip- 
ing of the ASA Code for Pressure 
Piping. This pressure was approxi- 
mately 600 psi more than the maximum 
pressure necessary to inject the gas into 
the reservoir at the original static reser- 
voir pressure. It was contemplated at the 
time these facilities were installed that 
ultimately gas might be stored at a pres- 
sure in excess of the original reservoir 
pressure and facilities were designed ac- 
cordingly. The wellheads, valves, flow 
beans, and other equipment on the 
original wells that were not designed for 
the 2500 psi service were replaced with 
equipment that met the above specifica- 
tions. 

To remove moisture from the gas, 
picked up during storage, the gas was 
cooled by expanding from well pressure 
to 450 psi. Accurate control had to be 
maintained on this system in order to 
eliminate possible formation of hydrates 
during the cooling phase. 

Performance of the field during in- 
jection and withdrawal in 1941-42 and 
43 verified the conclusions drawn from 
the results of the tests made in 1939. 
With the continued rise in demand for 
peak gas in the Southern California 
area, necessary additional facilities were 
installed to increase the withdrawal 
capacity of the field to 180,000,000 cu ft 
a day and to increase the injection ca- 
pacity to approximately 70,000,000 cu ft 
a day. An additional 1800 hp was i 
stalled in the injection plant and two 
wells were drilled. These facilities were 
completed in 1945. To deliver this addi- 
tional volume of gas to the Los Angeles 
area it was necessary to install a |6-m. 
transmission pipe line hetween Goleta 
and Ventura. 

Heretofore Goleta gas had been re 
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25 YEARS’ SERVICE IN A TIDAL MARSH 


10 sign Of corrosion 


BITUMASTIC ENAMEL 
PROVIDED THE 
PROTECTION 





















N 1926, a 6-mile, 8-inch gas pipe line was installed, 
extending from Atlantic City to Pleasantville, 
N. J. This line was laid about two feet underground, 
in land known locally as “the meadows.” The terrain 
is tidal marsh and high tides flood the land with salt 
watér. No steel pipe line, unless provided with ex- 
ceptional protection, could possibly last long in this 
corrosive soil. 

The owners knew this and therefore had their pipe 
line protected with Bitumastic Enamel. They were 
influenced, to a great extent, by the fact that this dura- 
ble enamel had already proved its value by protecting 
ships and large-diameter steel water lines against 
corrosion. 

In 1951, a pipe section was removed so that a tie-in 
could be made with another pipe line. After 25 years’ 
exposure to tidal marsh and sea-water conditions, 
there wasn’t a sign of corrosion. This shows the kind 
of protection Bitumastic Enamel gives, even when ap- 
plied by the old-fashioned manual method pictured 
here. 

Today, of course, gas and oil pipe lines are 
cleaned, primed, coated and wrapped mechani- 
cally. Further—improvements have been made 
in Bitumastic Enamels in the last 25 years. 
Give your next pipe-line project lasting pro- 
tection against corrosion by specifying Bitu- 
mastic Enamels. Your Koppers representative 
will give you complete details and estimates. 


Photograph made in 1926 shows gas pipe line (Atlantic City—Pleasantville) being 
coated with Bitumastic Enamel. A single coat of enamel was applied by the “Sling 
Method”’ to a minimum 1/16” thickness. In 1951, a pipe section was removed so that 
a tie-in with another line could be made. An examination revealed no sign of corrosion. 


| BITUMASTIC ENAMELS 





KOPPERS COMPANY, INC., Tar Products Division, Dept. 951-T, Pittsburgh 19, Pa. 
DISTR CT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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compressed at Ventura for delivery to 
Los Angeles. To eliminate this compres- 
sion the new facilities were designed to 
operate with an initial pressure at Goleta 
of 1000 psi. This increased delivery pres- 
sure precluded the partial dehydration 
of gas through expansion cooling and, 
therefore, a diethylene glycol dehydra- 
tion plant was installed. This plant had 
a capacity of 200,000,000 cu ft a day and 
was designed to operate at 1050 psi pres- 
sure. 

Subsequent to this increase in capac- 
ity the continuing rise in demand for 
peak load gas necessitated the installa- 
tion of additional injection and with- 
drawal facilities until at present the in- 
jection plant has a total of 3750 hp, 
which permits it to inject gas at the rate 
of 90,000,000 cu ft a day with an intake 
pressure of 950 psi. The withdrawal 
facilities have a capacity of 350,000,000 
cu ft a day. Fig. 2 shows intermittent in- 
creases in capacity as they have oc- 
curred. The small decreases shown in 
the injection capacity in 1943 and 1946 
were the result of a portion of the in- 
jection facilities being used for recom- 
pression of transmission gas. 

In June 1952, one of the units now 
used for recompression of transmission 
gas will be converted to injection serv- 
ice, which will increase the plant injec- 
tion capacity to an average of 108,000.- 
000 cu ft a day. 

There are 12 wells drilled in the field, 
Ll of which are currently used for the 
injection and withdrawal of gas. Bishop 
No. 1, one of the original five wells 
drilled in the field, is now used as a con- 
trol well for observation of pressures 
during the injection and - withdrawal 
periods. 


Referring to Fig. 1, the wells drilled 
by our company are Miller 1, 2, 3, 4, and 
5, and Edwards 1 and 2. These wells 
were all directionally drilled. The dotted 
line indicates the offset of the bottom of 
the hole from the wellhead location. 
Directional drilling has been necessary 
as a portion of the field adjoins the 
Santa Barbara airport. Derricks have to 
be located so as not to interfere with air 


operations. To eliminate possible well : 


interference and to maintain as uniform 
a reservoir pressure as possible, the bot- 
tom locations of the wells have been 
spaced a minimum distance of 400 ft 
apart. 

In contrast to the five original wells in 
the field, drilled in the search for oil 
and later’converted to the production of 
gas, the seven wells subsequently drilled 
by the company were drilled to a known 
objective and were designed and com- 
pleted for the maximum production of 
gas. 

One problem commonly encountered 
in drilling of gas wells into very porous 
sands is that the sand is mudded off by 
the rotary mud remaining in the hole for 
a relatively long period of time. To elim- 
inate this possibility, wells drilled by 
the company were drilled to the top of 
the gas storage zone where 85-in. cas- 
ing was set and cemented. Following 
this operation, drilling into the reser- 
voir is done in as short a time as pos- 
sible, and electric logs run to delineate 
the sand strata. The perforated liner is 
then hung and a 2-in. tubing run to 
within a few feet of the bottom of the 
liner. Following the installation of the 
wellhead the well is brought into pro- 
duction. Such an operation results in 
drilling mud coming in contact with the 





reservoir sands for a period of «aly 
about five days. This procedure has 
proved very satisfactory as all wells 
drilled by the company has produce: on 
test at a rate of at least 50,000,000 « : ft 
a day and Miller No. 1, drilled in 1°43. 
on test produced at a rate of 145,400.:00 
cu ft a day. We believe this to be the 
largest controlled production ever re. 
corded from any well in California. j)ur- 
ing normal operations considerably 
lower rates are used in order to e'imi- 
nate the possible cutting out of liner per- 
forations or wellhead equipment. The 
field piping system consists general!y of 
two independent lines connecting the 
wells to two dehydration plants. These 
facilities are separated approximately 
500 ft so that the entire output of the 
field would not be lost in the event of a 
pipe line or plant outage. The firsi de- 
hydration plant installed was designed 
for an ultimate capacity of 250,000,000 
cu ft. When the withdrawal require- 
ments of the field exceeded this capacity, 
a second plant was planned with an ad- 
ditional 250,000,000 cu ft capacity. A 
portion of this plant has been completed 
and at present has a capacity of 100.- 
000,000 cu ft a day. 

Annual inspections are made of the 
injection plant, field, and wellhead facil- 
ities to detect any erosion or corrosion 
that might occur in the high pressure 
facilities. These inspections include the 
removal and internal inspection of 
various portions of the high pressure 
system. Both. the main injection plant 
and the two dehydration plants are 
equipped with automatic shutoff and 
blowdown valves situated outside the 
plant area. These systems are designed 
so that in the event an accident occurs 
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in the plant area the shutoff valves close 
and the blowdown valves automatically 
open. This system also automatically 
shuts down any main compressor units 
that might be operating at the time of 
the accident. 


Transmission Lines 
The principal transmission facilities 


between La Goleta field and the Los 
Angeles area now consist of a 16-in. and 
a 20-in. and 22-in. pipe line that operate 
with an initial pressure of 1000 psi and 
have a capacity of 338,000,000 cu ft a 
day. These facilities are owned by the 
Southern California and Southern Coun- 
ties Gas Companies. 


Field Operation 


The storage of gas in La Goleta field 
was begun in August, 1941. During the 
remainder of that year 2.17 billion cubic 
feet of gas were injected in the storage 
zone. In 1942, the first full year of op- 
eration, 4.58 billion cubic feet of gas 
were injected while 1.02 billion cubic 
feet were withdrawn. Fig. 3 shows the 
total volume of gas injected and with- 
drawn each year since beginning of op- 
erations. These volumes are somewhat 
greater than the net annual volumes in- 
jected and withdrawn, as_ variable 
Weather, principally during the spring 
and fall of each year, results in some in- 
termittent injection and withdrawal of 
gas. ‘n 1942-43 and 44 the volume of gas 
inje ted each year was considerably 
greaier than that withdrawn in order 
that ‘he reservoir pressure be increased 
as lost as possible to prevent further 
loss of reservoir space to water encroach- 
mei'. The greatest volume of gas in- 
jecied during a single season was in 
194, when a total of 12.24 billion cu ft 
Was injected. During this last winter of 


1951-52 we have experienced the largest 
withdrawal to date, when up to the first 
of May, 1952, 12.17 billion cu ft had 
been withdrawn. 

Fig. 4 shows the net accumulated vol- 
ume of gas in storage, together with the 
field wellhead pressure. It emphasizes 
the buildup of stored gas during the 
early years of storage to offset the gas 
that had been produced prior to storage 
operations. By the fall of 1946 the net 
accumulated volume of gas in storage 
was 14.4 billion cu ft and the corre- 
sponding field wellhead pressure was 
1845 psi, approximately 125 psi higher 


than the original field pressure. Even ~ 


with the higher reservoir pressure this 
net volume of stored gas is considerably 
less than the 15.3 billion cu ft that had 
been produced prior to storage oper- 
ations. This discrepancy is generally at- 
tributed to the loss in reservoir volume 
from edgewater encroachment that took 
place during the extended period of low 
reservoir pressure prior to the storage 
operations. 

The pressure volume relationship in 
the reservoir during the latter part of 
this period was approximately 33,600,- 
000 cu ft of gas per pound of decline 
in reservoir pressure. Operations since 
1946 have resulted in a pressure volume 
relationship of approximately 27,400,000 
cu ft of gas per pound change in reser- 
voir pressure. The reservoir pressure 
volume relationship from 1946 to pres- 
ent is shown on Fig. 5. The- curves for 
each year follow the same general pat- 
tern and with very little hysteresis, be- 
cause of the high permeability of the 
reservoir sand. From 1946 on a relatively 
stable condition existed in the reservoir 
due to the fact that the average pressure 
during the year was approximately that 
of the original reservoir pressure prior 
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to the production of any gas. With the 
net accumulated amount of gas in stor- 
age ranging from 14.4 to 14.1 billion 
cubic feet. at the end of each annual in- 
jection period, in 1946, 47, 50, and 51 
there was less than 20 psi variation in 
the resulting field wellhead pressures. 
The refinery strike in 1948 curtailed the 
volume of gas available for storage dur- 
ing that year. 

The slight deviations that occur along 
the curves are the result of unequal! pres- 
sures in the reservoir during periods of 
withdrawal and injection. Therefore, 
during those periods the deadweight 
pressures recorded at the control well, 
Bishop No. 1, do not indicate the true 
average reservoir pressure. At the con- 
clusion of each annual injection period, 
however, the field is shut in for a period 
of two weeks prior to taking pressure 
readings. This allows the reservoir pres- 
sure to equalize, which results in a close 
correlation of these points on the curve. 

To eliminate high pressure differen- 
tials in the reservoir, the flow of gas is 
regulated to and from the different wells 
in the field. Wells completed in the 
highly permeable sands are assigned 
higher injection and withdrawal! rates 
than are the wells completed in the 
sands of lower permeability. During 
maximum rates of injection there is from 
50 to 60 psi pressure drop in the field 
piping system between the discharge of 
the compressor station and the wellhead, 
and approximately 60 psi pressure drop 
between the wellhead pressure during 
injection and the shut-in pressure. Dur- 
ing periods of withdrawal at rates rang- 
ing between 35,000,000 and 40,000,000 
cu ft per well, the wellhead pressure 
drawdown is approximately 180 psi. 

As previously stated, present with- 
drawal capacity of the Goleta field is 
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350,000,000 cu ft of gas a day. We are 
now drilling two additional gas wells 
and installing additional dehydration fa- 
cilities so that by the fall of 1952 the 
daily deliverability of gas from the field 
will be 460,000,000 cu ft a day. It ap- 
pears that the total volume of gas with- 
drawn and injected each year will be 
gradually increase, as there probably 
will be increasing intermittent storage 
and withdrawal of gas during each year, 
especially during the latter part of the 
annual withdrawal period. This occurred 
this spring when, following the with- 
drawal of a very large volume of gas 
from storage, we started to inject gas 
during the month of March in order to 
replenish the volume of gas in storage 
to meet subsequent cold weather, which 
occurred during the early part of April. 

Operations of La Goleta storage field 
have shown that it is a perfect natural 
gas storage reservoir with high pressure 
capacity for the injection and withdraw- 
al of at least 10 billion cubic feet of gas 


each annual season. All gas injected re- | 


mains in the reservoir available for im- 
mediate recovery. Edgewater has not en- 
croached upon the reservoir within the 
range of operating pressures of the last 
five years. The operation of this storage 
field has not been complicated by the 
presence of oil, hydrocarbon conden- 
sates, or excessive amounts of water. The 
reservoir sand does not enter the wells 
during production, nor does it clog up 
during the injection. In the 24 years 
since the original discovery well was 
drilled earth movements have not dam- 
aged the wells, although the field is 


faulted. It seems unlikely that there will 
be further prospecting for oil below the 
Vaqueros sand, in view of the extensive 
deep drilling that was performed when 
the reservoir was first discovered, and 
the drilling restrictions governing drill- 
ing through the storage zone. 

The rate of withdrawal of gas is not 
limited by the physical characteristics of 
the reservoir. Production capacity, for 
all practical purposes, is contingent only 
upon the number of wells that would 
have to be drilled and there is ample 
space for all that may be required. The 
reservoir is advantageously situated in 
that there is adequate supply of gas for 
injection purposes in the Ventura and 
nearby coastal fields. These advantages 
were not all immediately evident to those 
associated with the acquisition and the 
early development of the storage field. 
Nevertheless their far-sightedness and 
determination to acquire the field in the 
face of many seemingly insurmountable 
obstructions certainly has proved to be 
a great asset in supplying the peak load 
gas requirements for the Southern Calli- 
fornia area. *k* 


B-A Peerless Launched 


One of the world’s largest fresh water 
tankers was launched in July when 
Premier Leslie M. Frost of Ontario of- 
ficiated at the ceremony for The British 
American Oil Company’s new ship, B-A 
Peerless. The 620-ft tanker will carry 
about 125,000 bbl a trip of Canadian 
crude oil from Superior, Wisconsin, to 
B-A’s refinery at Clarkson, Ontario. 





DEPENDABLE 
AUTOMATIC 
ADJUSTABLE 


These switches shut down 
engine AUTOMATICALLY 
when oil pressure gets too low, 
or water temperature gets too 
high. 

Safeguard your oil field en- 
gines with MURPHY Safety 
Switches now. 
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Here’s Why 


1. Lower Material Cost. 


changing rolls. 


action-free escape of gases. 


WE ALSO HAVE 
No. 1 — Nicolet Regular 15# 
No. 2 — Nicolet Perforated 15+ 
For Mill or Yard wrap, greater 
lengths may be had to 5000’ long. 
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2. More coating and wrapping machine travel without 


3. Save about one-half the freight. 


4. More flexible asbestos felt which permits a tighter 
application for enamel penetration and keying-on 


5. Enamel losses and patching are less because of this 
longer travel without changing rolls. 


6. Smoother exterior with less lap edge. 


NICOLET Medium Weight ASBESTOS PIPE LINE FELT 
FOR COMPLETE PROTECTION WITH ECONOMY 


For the finest in Asbestos Pipe Line Felt ...in all weights 
SPECIFY NICOLET—‘‘The Felt With a Proven Past and a Future”’ 


MANUFACTURED BY: 


NICOLET INDUS TRIES, INC. 


New Y, 


70 Pine Street 
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DISTRIBUTED By. 
DOLE WEST COATING & SUPPLY 


T 
P.O. Box 153 ulsa, Okla Ph. 2-5215 
or 2-5216 
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Pipe Line News 


Filing Date Advanced 
For Line Pipe Applications 


Deadline for the filing of applications 
for quarterly requirements of line pipe 
for small construction and production 
operations and for use in MRO (main- 
tenance, repair, and operations) in the 
oil and gas industries has been ad- 
vanced, it was announced by the Na- 
tional Production Authority, Depart- 
ment of Commerce. 

Previously, operators were required to 
file their applications three months be- 
fore the beginning of the quarter in 
which they wanted delivery of the line 
pipe. Now they will be required to file 
their applications four months in ad- 
vance. 

The filing date was changed through 
Amendment 1 to NPA Order M-46, 
which establishes the priorities-assist- 
ance system for the oil and gas in- 
dustries. 

The action requires that applications 
on Form PAD-26LP be filed with the 
Petroleum Administration for Defense 
on or before the first day of the fourth 
month preceding the calendar quarter 
in which delivery of materials is re- 
quired. 

Form PAD-26LP must be filed by an 
operator in all cases when his combined 
quarterly requirement for line pipe on 
other than a large-construction project 
totals $5000 or more. When the total is 
less than $5000, an operator may either 
file Form PAD-26LP or self-certify his 
delivery order in accordance with Sec- 
tion 7(d) of M-46. 





Purpose of advancing the deadline, it ~ 


was explained, is to enable the Petro- 
leum Administration for Defense to is- 
sue authorizations for purchase at an 
earlier date. 


Tennessee Issues Bonds 
To Pay for Construction 


The Tennessee Gas Transmission 
Company has filed a registration state- 
ment with the Securities and Exchange 
Commission in Washington covering an 
offering of $40,000,000 first mortgage 
pipe line bonds due in 1972, it is an- 
nounced by Gardiner Symonds, presi- 
dent. 

The bonds will be sold at competitive 
bidding and sealed written bids for their 
purchase will be invited after the SEC 
has allowed the registration to become 
effective, Symonds said. 

The net proceeds from the bond sale 
will apply on the payment of the com- 
pany’s outstanding short-term notes, 
which were issued to provide a major 
part of the funds for the company’s 1952 
construction program. The program is 
expanding system capacity from about 
1,200,000,000 cu ft a day to approxi- 
mately 1,310,000,000 cu ft a day. New 
capacity being added is to care for ex- 
panded markets along the system. 

The company has been authorized by 
the Federal Power Commission to fur- 
ther increase daily delivery capacity of 
-its natural gas system to 1,515,000,000 
cu ft, and to build storage facilities that 
will increase peak day capacity to 1,- 
715,000,000 cu ft. 
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Fully loaded and ready for the long trip down river to Greenville, Mississippi, 


this big barge was just one of five needed by H. C. Price Company 


to transport its Spread Four from Fly, Ohio. 


Pipeline Spread Transported 1280 Miles by Barge 


For the first time in the pipe line con- 
struction industry’s history, an entire 
“big inch” pipe line spread has been 
moved a total of 1280 miles by barge on 
the Ohio and Mississippi rivers. 

H. C. Price Co.’s Spread Four was 
transported by this unusual means from 
Fly, Ohio, a short distance south of 
Wheeling, down-river to Greenville, 
Mississippi. The complete move was car- 
ried out in record time without damage 
to the expensive machinery. 

An estimated 1500 tons of equipment 
were involved in the shipment. Five hop- 
per barges, 175 ft long by 26 ft wide, 
were used by the Price company. At 
both the loading and unloading points 
huge derrick barges were used to lift 
heavy machinery from ground to barge. 

Approximately three weeks were re- 
quired from the time the first piece of 
equipment was loaded at Fly until the 
last piece of machinery was unloaded at 
Greenville. Considerable time was lost 
en route due to unusually severe fog and 
a damaged lock on the Ohio River. The 
shipment was handled by the Union 





Barge Line Corporation of Pittsburgh, 
Pennsylvania, which provided both the 
barges and the towboat “Neville”. 

The history-making shipment was 
made possible by the fact that the Price 
company’s spread had completed a sec- 
tion of 30-in. pipe for the Texas Eastern 
Transmission Corporation near the Ohio 
River and was assigned to construction 
of a new 26-in. line for the Texas Gas 
Transmission Corporation, starting on 
the east bank of the Mississippi River 
near Greenville. 


Platte Pipe Line Moves 
Offices to Kansas City 


Platte Pipe Line Company, which has 
under construction an oil pipe line from 
Wyoming to Illinois, has moved from 
temporary headquarters in Independ- 
ence, Kansas, to permanent headquat- 
ters in Kansas City, Missouri. The move 
was made over the Labor Day week end. 
The company is occupying the entire 
12th floor of the Kansas City Power and 
Light Company Building. Millard Nep 
tune is president of Platte. 
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Protective board covering is removed : Special shock mounts, a heavier dust | Radio operator (back to the camera) 
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Tossing radio equipment from airplanes is not generally recommended as 
a standard operating procedure . . . but in recent demonstrations the U. S. Army 
found the Collins 18S transceiver capable of taking such punishment. 


Collins advanced Engineering and Research facilities are available to the Oil 
and Pipe Line industries in designing and installing electronic communications 
systems. Your inquiries will receive prompt attention. 
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COLLINS RADIO COMPANY, Cedar Rapids, lowa de 


11 W. 42nd St., NEW YORK 36 2700 W. Olive Ave., BURBANK 1930 Hi-Line Drive, DALLAS 
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Pipe Line News 





H. H. Anderson 


Hal Anderson Goes 
With Trans Mountain 


H. H. Anderson, vice president and 
general manager of Shell Pipe Line 
Corporation since 1941, has retired from 
that company and accepted a position 
as vice president and general manager 
of the Trans Mountain Pipe Line Com- 
pany, a Canadian stock company now 
constructing a 711-mile, 24-in. pipe line 
from Edmonton to Vancouver. 

Holder of a BS degree in electrical 
engineering and MS degree in physics 
and mathematics, Anderson halted plans 
for a PhD in 1917 to join Shell as an 
engineer in the Coalinga field. 

He became chief engineer of Shell’s 
West Coast production department in 
1925 and four years later supervised 
planning and construction of the 30- 
story Shell Building in San Francisco. 
In 1931 he was summoned to New York 
as assistant to the president of Shell 
Union, and the next year was made a 
vice president of Shell Oil Company. 

Twice during the 1930’s Anderson 
went to Washington in the cause of the 
oil industry. In early NRA days he 
spent a year as chairman of the Oil Code 
Authority’s Labor Committee. In 1939 
he went to Washington as one of eight 
executives selected to present the petro- 
leum industry’s story to the Temporary 
National Economic Committee. 

Long active in affairs of the American 
Petroleum Institute, he has held many 
important positions within that organi- 
zation. In 1950 the API recognized his 
many contributions by awarding to him 
its Certificate of Appreciation. 


Phillips Buys Crude 


Oil Line From Shell 

Phillips Pipe Line Company has pur- 
chased the Shell Pipe Line Corporation’s 
all-welded, 10-in. crude oil pipe line 
that extends from McCamey to Brook- 
shire, Texas, a distance of 394 miles, it 
was announced by K. S. Adams, Phillips 
chairman, and Paul Endacott, president. 

This line runs roughly parallel to the 
455-mile 24-in. Rancho crude oil pipe 
line now being constructed by Shell, 
Phillips and others from West Texas to 
the Gulf Coast. 
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Texas-Ohio Gas Company Litigation Settled 


Texas-Ohio Gas Company has an- 
nounced the settlement of several suits 
that grew out of differences between 
management of the company and a 
group represented by Clyde Austin, 
former assistant secretary-treasurer of 
the company. The settlement applies not 
only to the company itself,:- but also to 
various officers and representatives of 
the company who were named individu- 
ally in these suits. Under terms of the 
settlement, Clyde Austin, trustee, re- 
ceives 5000 shares of stock, and W. R. 
Flocks, trustee, receives 65,000 shares of 
stock. The balance of the total 600,000 
shares is retained in control of the bank- 
ing and management groups. 

At the same time, Texas-Ohio Gas 
Company added three new members to 
its board of directors. The new board 
members are J. P. Bristow, J. Leslie 
Witt, and Joseph W. Hibben. Bristow 
was formerly vice president in charge of 
operations of Tennessee Gas Transmis- 
sion Company and later vice president 
of Fish Pipe Line Construction Corpora- 
tion and project manager of the con- 
struction of Texas-Illinois Natural Gas 
Pipeline Company. Witt is an executive 
of Emsco, Houston, and Hibben is a 
partner in charge of the Chicago office 
of Kidder-Peabody and Company, a 
New York banking firm. 

The new directors are in addition to 
the four directors already serving who 
are: Frank Champion, Glenn Y. David- 
son, T. B. Hoffer, and Burt Hull. 

The contpany confirmed by a board 
resolution the following Texas-Ohio Gas 
Company officers: Frank Champion, 
president; Louden C. Doney, Jr., vice 
president and chief engineer; T. B. 
Hoffer, vice president; Glenn Y. David- 
son, secretary-treasurer; J. Leslie Witt, 
assistant secretary-treasurer; Vernon B. 
Lowrey, counsel, and F. R. Schuetze, 
auditor. 

Texas-Ohio Gas Company proposes to 
deliver gas to utilities and industrial 
users in the state of Ohio. In the com- 
pany’s hearings before the Federal 
Power Commission, both the attorney 


general of Ohio and the Public Uti!: ies 
Commission of Ohio have appeare:: be. 
fore the FPC stressing the needs o! the 
state for additional gas supply. 

Champion states that a marke? for 
the full capacity of the line is ass: ‘ed, 
The line will run approximately | 400 
miles from the Rio Grande River sear 
McAllen, Texas, where it will pici up 
gas from Mexico on a line betwee: the 
two countries, to a point in eastern (hio, 
The total cost of the project will b+ up- 
ward of $200,000,000, which a syndicate 
headed by Kidder-Peabody and Com. 
pany plans to underwrite. - 

In addition to the new directors who 
have at this time taken office, announce- 
ment is made of the appointment of 
William A. Baker, Jr., as chief geologist 
of the company. Baker, who has been in 
charge of the company’s Mexican in- 
terests, is now in charge of all geological 
operations. 

The company states that the commit- 
ment of Petroleos Mexicanos to Texas- 
Ohio of large gas reserves in the State 
of Tamaulipas, Mexico, has been con- 
firmed on the public record of the Fed- 
eral Power Commission through the 
highest diplomatic channels, by official 
communication from the Mexican Am- 
bassador in Washington through the 
American State Department. 

Baker has completed presentation of 
geology on these Mexican commitments 
to the FPC. He and his staff are now 
preparing geology on domestic gas for 
presentation to the commission at an 
early date. D. B. MacDaniel is in charge 
of gas procurement. 

The company’s contract for Mexican 
gas is for 200,000,000 cu ft a day, 
backed by reserves for 20 years, it is 
stated. The company has filed with the 
FPC commitments for Texas totaling 
350,000,000 cu ft of gas a day with 20 
year reserves. 

Champion, president of Texas-Ohio, 
expressed himself as well pleased with 
present developments, and confident 
that the affairs of the company are now 
in excellent shape. 


Problems of Small Gas Companies to Be Studied 


The executive board of the American 
Gas Association has authorized the ap- 
pointment of a “Committee on Special 
Problems of Smaller Gas Companies.” 
This committee will review various as- 
sociation activities and make recom- 
mendations for any changes that would 
benefit the smaller companies. It also 
will serve as a representative committee 
to see that the interests of the smaller 
companies, those of 500 employees or 
less, are properly taken care of at AGA. 

W. Lee Woodward, president, Zenith 
Gas Company, Inc., Alva, Oklahoma, 
has consented to serve as chairman of 
this important committee. Other execu- 
tives serving on the new committee in- 
clude: R. E. Crawford, president, Min- 
nesota Valley Natural Gas Company; F. 
P. Dicus, president, The Nebraska 
Natural Gas Company; C. J. Dodds, 
vice president, Kansas Public Service 
Company, Inc.; David H. Frazier, Jr., 


president, Battle Creek Gas Company; 
Edward M. Hahn, president, Kokomo 
Gas and Fuel Company, and Hansell 
Hillyer, president, South Atlantic Gas 
Company. 

Other committee members are: J. H. 
Isherwood, vice president and general 
manager, North Penn Gas Company; 
Stewart Matthews, president, Belling: 
ham Gas Company; Stephen V. O'Lenic, 
president, Chattanooga Gas Company; 
E. F. Putnam, president, The Green- 
wich Gas Company; W. W. Rusk, Clay- 
ton Gas Company, and A. H. Stack, 
president, The Tampa Gas Company. 
Also Carl M: Stephens, president, Coun- 
cil Bluffs Gas Company; Thomas H. 
Sykes, executive vice president, Suffolk 
Gas Corporation, and John A. Weiser, 
executive vice president, The Newport 
Gas Light Company. Thomas J. Stanley, 
AGA headquarters, is secretary ©! the 
new committee. 
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at the Anthony Station of Magnolia Pipe Line... . 


of elapsed time 


for 11 years...that’s Alco dependability 


On-the-job performance—the toughest test of all shows 
what Alco Standardized Diesels can do. Two of these 
engines installed at the Anthony Station of the Magnolia 
Pipe Line have each rolled up over 90,000 hours of 
operation since installation. They have run as much as 
94.9% of the elapsed time in a single year. 


In addition to this kind of performance, pumping sta- 
ion superintendents also like Alco Standardized Diesels 
because of their economy: 


* Compactness for lower construction costs 

© Higher engine efficiency for lower fuel costs 

* Medium speed for lower auxiliary equipment costs 
© Flexible power range for lower expansion costs 


In th last ten years more Alco Diesel Engines have been 
insta -d in oil pipe line pumping service in the United 


States and Canada, than any others. To find out how they 
can help you, contact your nearest American Locomo- 
tive Company Sales Office at Beaumont, Chicago, 
Cleveland, Houston, Kansas City, New York, San 
Francisco, Schenectady or St. Louis. 


ALCO DIESELS 





In ste with tomorrow—A\co Aircooters, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
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Pipe Line News 


Wallace Elevated by 
Oklahoma Natural Gas 


P. K. “Doc” Wallace, assistant to the 
general superintendent of the Oklahoma 
Natural Gas Company, has been named 
to the position of general superintend- 
ent, it is announced by Jos. Bowes, 
president. 

Wallace succeeds Carl E. Cloud, who 
has resigned to become president of the 
Midsouth Gas Company, Little Rock, 
Arkansas. 

The new general superintendent is a 
native Oklahoman, born in Indian Terri- 
tory in what is now Hughes County. 
His father was Dr. V. M. Wallace of 
Morris, Oklahoma. 

After receiving his public and high 





P. K. Wallace 


school training in Morris, Wallace at- 
tended Oklahoma University, Oklahoma 
A. & M. College, and Baylor Univer- 
sity. He was employed by Oklahoma 
Natural Gas Company in 1926 at Mor- 
ris, where he worked as laborer, time- 
keeper, and foreman. 

Late in 1928, when Oklahoma Natural 
acquired the gas properties of the Ok- 
lahoma Gas and Electric Company, 
Wallace: was transferred to Oklahoma 
City where he received varied experience 
in several departments. In 1934 he was 
made chief operating clerk. 

‘He became assistant superintendent 
of the Oklahoma City district in 1941, 
and three years later he joined the Tulsa 
general office staff as assistant to the 
general superintendent. In this capacity 
he has headed the general distribution 
activities of ONG for the last 8 years. 


In addition to his wide experience 
with Oklahoma Natural, Wallace has 
been active in gas industry circles, hav- 
ing served on various committees of the 
American Gas Association, Southern 
Gas Association, and Oklahoma Utilities 
Association. 


Tennessee Gas Applies 
For Rate Increase 


Faced with rising costs, the Tennessee 
Gas Transmission Company has filed an 
application in Washington, D. C., to in- 
crease its rates approximately $16,750,- 
000 per year effective September 15, the 
pipe line firm has announced at its 
headquarters in Houston, Texas. 

Sharp increases in the field price of 
natural gas purchased by the company 
make up 85 per cent of the company’s 
cost increases, the application stated. 
The company has entered into new gas 
purchase contracts that already have 
increased 1952 gas costs substantially, 
but the major increase becomes effective 
February 1, 1953, the application 
pointed out. 

Tennessee Gas sells gas at wholesale 
for distribution principally in the Ap- 
palachian area including Tennessee, 
Kentucky, Ohio, West Virginia, Mary- 
land, and parts of Pennsylvania and 
New York, as well as in New England. 
It sells lesser amounts for distribution 
in Texas, Louisiana, Mississippi, and 


Alabama. 


Contract for 52 Miles 
Of 16-in. Pipe Awarded 


Interstate Oil Pipe Line Company an- 
nounces the letting of a contract for the 
construction of approximately 52 miles 
of 16-in. crude oil trunk line between 
the company’s Sunset, Louisiana, pump 
station in St. Landry Parish, and An- 
chorage Terminal, West Baton Rouge 
Parish. 

The contract was awarded to Houston 
Contracting Company, Houston, Texas. 
Construction is expected to get under 
way late in August, with completion 
expected during November of this year. 

The new line will replace Interstate’s 
existing combination 8 and 10-in. trunk 
line between Sunset station and Anchor- 
age Terminal. 








Welding Saddles 


PELICAN WELL TOOL & SUPPLY CO. 


P. O. Drawer 1108 
Shreveport (84), Lo. 


SEE YOUR NEAREST 
SUPPLY HOUSE 
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SOREN: 


Carl E. Cloud 


Carl Cloud Becomes 
President of Midsouth 


Carl E. Cloud, general superintendent 
of the Oklahoma Natural Gas Company, 
has resigned to accept the position of 
president of the Midsouth Gas Company 
of Little Rock, Arkansas. 

Cloud, who is a native of Hobart, 
Oklahoma, and a graduate of Oklahoma 
University in natural gas engineering, 
has been with Oklahoma Natural since 
June, 1934. 

His early experience with Oklahoma 
Natural included a variety of operating 
and construction work in the operating 
and gas measurement departments. In 
1937 he was assigned to the general 
superintendent and vice president as an 
engineer. 

In September, 1938, Cloud became 
district manager of the Kansas proper- 
ties then owned and operated by Okla- 
homa Natural Gas Company. 

Upon the sale of Oklahoma Natural’s 
Kansas property in September, 1942, 
Cloud went to Washington, D. C., where, 
on Joan from Oklahoma Natural, he 
served with the Office of War Utilities 
of the War Production Board as area 
chief of the Gulf Coast Region. 

He returned to Oklahoma Natural in 
March, 1944, as general superintendent. 

Active in gas industry work, Cloud 
has served on the Transmission Com- 
mittee of the American Gas Association, 
and is presently a member of the Distri- 
bution Management Committee of the 
Southern Gas Association. He is past 
chairman of the Transmission Section of 
the Southern Gas Association and 
served as vice chairman and chairman 
of the Gathering, Processing and Trans- 
mission Section of the School of Gas 
Technology of Texas A. and I., Kings- 
ville, Texas, in 1950 and 1951. 

Cloud is a member of the board of 
directors of the Oklahoma Utilities As- 
sociation and is past chairman of the 
Natural Gas Section of that organiza- 
tion. 

He is a registered professiona! €2- 
gineer in Kansas, and a member of the 
Tulsa Engineers Club. 
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New Company Formed 
By Well-Known Pipeliners 


Three men long identified with the 
pipe line industry, have recently organ- 
ized a new company under the name of 
Lone Star Constructors. Pooling their 
combined total of 65 years’ pipe line ex- 
perience, Paul R. Halbert, J. K. Little, 
and N. K. McFarland have opened of- 
fices on the tenth floor of the Mercantile 
National Bank Building, Dallas, Texas. 


McFarland stated that the company 
was organized to construct cross-coun- 
try pipe lines, pipe line river crossing 
projects, and to take up and recondi- 
tion old pipe lines. 

Halbert has been in the pipe line busi- 
ness for more than 25 years, Little 15, 
and McFarland 22 years. 

Lone Star’s equipment is capable of 
handling projects of any diameter-size 
pipe. Headquarters of the company is 
conveniently located in Dallas to serve 
central and western portions of the 
United States. 


Pipe Shortages Delay 
New Lone Star Lines 


Pipe shortages directly attributable to 
the recent steel strike have forced Lone 
Star Gas Company to delay laying more 
than 130 miles of major transmission 
and gathering lines especially designed 
to meet increased customer demands 
anticipated this winter. 


This condition was reported by Lone 
Star President D. A. Hulcy of Dallas, 
who said that the two pipe line construc- 
tion projects represented in the 130 
miles had been set for completion in 
September and October. He added that 
numerous other transmission and distri- 
bution lines replacement and extension 


projects throughout the company’s op-: 


erating area also have been set back. 


Largest of the two transmission lines 
referred to by Hulcy is the 70 miles of 
20-in. diam pipe to extend from Garvin 
County in Oklahoma to Lone Star’s com- 
pressor station at Petrolia in Clay 
County, Texas. Application for this con- 
struction has been approved by the Fed- 
eral Power Commission. 


Gathering lines totaling 30 miles of 
18, 16, 12, and 10-in. pipe were sched- 
uled for installation in the Golden Trend 
area to deliver gas to the 70-mile trans- 
mission line. These, with 15 miles of 
smaller diameter gathering lines, are 
also in the delayed status. 


A 30-mile line of 12-in. diam had been 
scheduled for installation from the 
Miers gas field in Sutton County, con- 
necting to Lone Star’s transmission net- 
work near Eldorado in Schleicher 
County. This line was to have estab- 
lished a new source of supply from a 
hew major dry gas field, Hulcy said, 
pontine out that construction of this 
pipe line has also been postponed to an 
extent dependent upon when the neces- 
sary pipe can be made available. Con- 
struction was to have begun the middle 
of July and completion was set for 

ptember 1, 


The zas company owns and operates 


THE PETROLEUM ENGINEER, September, 1952 


distribution plants for more than 600,- 
00 customers in 386 cities and towns in 
Texas and Oklahoma. Its transmission 
pipe line network feeding these points 
exceeds 6300 miles. 


September Hearing Set 
On Gas Commitment 

Denying in part the application of 
Northern Natural Gas Company for 
modification and rehearing of the Com- 
mission’s Opinion No. 230 and its order 
issued June 24, 1952, the Federal Power 
Commission set a public hearing begin- 
ning September 10, on the application 
for rehearing so far as it relates to cer- 
tain paragraphs requiring the company 
to commit its natural gas reserves to 
rendering the services then authorized. 

The commission directs that this order 
shall not be construed to limit the right 
of Northern to accept the certificate is- 
sued by order of June 24, as therein 
conditioned. 

In its order of June 24 the commis- 
sion issued to Northern Natural a cer- 
tificate of public convenience and neces- 
sity subject to Northern’s acceptance, 
authorizing the construction and opera- 
tion of additional gas pipe line facilities 
designed to increase its delivery capac- 
ity north of Kansas from approximately 
600,000,000 cu ft to 825,000,000 cu ft a 
day, but conditioned the order to require 
that Northern Natural Gas Company de- 
vote to rendering such service all the 
natural gas reserves its owns or controls. 


Pipe Line News 





Hearing on Operation 
Of lowa Facilities 


The Federal Power Commission has 
scheduled a hearing to begin Septembe: 
9 in Washington, D. C., on an applica 
tion by Iowa-Illinois Gas and Electrix 
Company filed in connection with the 
continued operation of natural gas 
transmission facilities in Iowa. 

The application ask the FPC for (1) 
an order disclaiming jurisdiction over 
the facilities, or (2) authorization for 
their continued operation. The facilities 
include 23 miles of 4-in. duplicate trans 
mission line serving Ottumka district, 
and 17 miles of 10-in. duplicate line 
serving Davenport district, in Iowa. 

The commission denied the company’s 
request that its application be heard 
under the shortened procedure for non 
contested proceedings. 


Standard Opens Division 
Office at Des Moines 


Standard Oil Company (Indiana) has 
opened a division office for its products 
pipe line. department at Des Moines 
Iowa, according to Sam L. Jackson, de- 
partment manager at Chicago. | 

R. H. Starrett is in charge of the new 
Des Moines office. He is division super 
intendent in charge of the products pipe 
line from Standard’s Sugar Creek, Mis- 
souri, refinery to Council Bluffs, Sioux 
City, and Des Moines, Iowa, and Sioux 
Falls, South Dakota. 
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Oklahoma Contracting Company 


6612 HARRY HINES 
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H. A. Johns, chief engineer, Gulf's pipe line division, 
standing before United's 16-in. BFD-E two-stage pump. 


Pumps Tested for New Crude Oil Pipe Line 


H. A. Johns, chief engineer of the 
Gulf Oil Company, Pipe Line Division, 
is shown standing in front of one of the 
twelve 16-in. BFD-E 2-stage pumps un- 
dergoing its official performance test at 
the plant of United Centrifugal Pumps 
in Oakland, California. The pumps will 
be installed on the West Texas 24-in. 
crude oil pipe line that will bring West 
Texas oil to the gulf coast. 

The pipe line is designed for an ulti- 


mate capacity of 472,000 bbl a day at 


_750 psi pressure. 


Three 16-in. BFD-E 2-stage full head 
pumps and one l6-in. DVS-E single 
stage pump will be installed in series 
in each station to meet the required 
pressures. In addition to the mainline 
booster pumps twenty-nine 20-in. “in- 
line” pumps will be installed in the 
tank farms on the same pipe line. Ulti- 
mate capacity will be 415,000 bbl a day. 
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Cinch standard equip- 
ment now offers an 
improved hydraulic 










New Stock Issue to 
Finance Expansion Projects 


Dillon, Read and Company, Ine. 
heads an investment banking group that 
is 6ffering publicly a new issue of 190.. 
000 shares of 5.50 per cent Firs! Pre. 
ferred Stock, $100 par, of Texas Eastern 
Transmission Corporation. The stock is 
priced at $100 per share, plus accrued 
dividends. The new First Preferred 
series ranks ahead of the presently out- 
standing convertible preferred stocks, 

Texas Eastern will use the proceeds 
from the new preferred stock, toxcther 
with proceeds from the private sale of 
$30,000,000 of bonds to institutional jn. 
vestors, to complete financing of the 
company’s several expansion projects, 
which include: (1) Construction of a 
new 30-in. pipe line from Kosciusko, 
Mississippi, to Connellsville, Pennsyl- 
vania; (2) development of large under. 
ground gas storage facilities in western 
Pennsylvania; and (3) a program to 
increase its supplies of gas in the Texas 
Gulf Coast area. The Mississippi-Penn- 
sylvania pipe line was placed in service 
August 1, 1952. Additional investment 
by the parent company in Texas Fastern 
Production Corporation, a wholly owned 
subsidiary, is also contemplated. 

Texas Eastern owns and operates a 
pipe line system extending from the 
Texas Gulf Coast area to New York for 
the transmission and sale at wholesale 
of natural gas, supplying customers in 
nine states in the area it covers. 
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system and new Contractors swear by Cinch 


“Smooth Bend” Pipe Benders for 
dependability and uninterrupted 
service. Cinch Pipeline Equipment 
provides the most up-to-date 
equipment and expert mainte- 
nance. 


wedge-type pin-up 
slide for greater dura- 
bility and speed. If 
desired, even faster, 
easier maneuvering 
can be obtained with 
Athey tracks and hy- 
draulic lift tongue. 
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of WELD+ ENDS “Installation Tips” 


“Installation Tips” describes how safe, economical WELD-+ ENDS are 
used for repairing pipeline breaks. See for yourself how easy it is 
to rejoin pipeline sections with WELD-++ ENDS...in a matter of min- 
utes, with full pressure resumed immediately! Use handy coupon for 
a free copy of this interesting pamphlet. 


PIPE LINE DEVELOPMENT COMPANY 
2536 Euclid Avenue Cleveland 15, Ohio 


Send me a copy of WELD+ ENDS Installation Tips 


Name 

Company 

Address 

City Zone 
State 


—, 
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Pipe Line News 
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. of A. |. Zumwalt 
in- YOU LOOK 
the 
a A. |. Zumwalt Promoted by IN THE 
fa Service Pipe Line Shops 
ko, A. I. Zumwalt has been promoted to | 
syl- superintendent of Service Pipe Line GREAT 
wt Company’s Tulsa machine shops, C. M. | 
ve Scott, general manager, has announced. 
to He succeeds H. E. Heath who retired _ SOUTHWEST 
eng July 22 under the company’s annuity 
red plan. 
pond Described as “fix it headquarters” for 
= Service’s 11-state, 12,000-mile pipe line 
~_ system, the Tulsa shops employ 50 
ned skilled craftsmen. 
Five buildings at 1136 North Lewis, 
as Avenue house the modern machine tool, 
the welding, and blacksmith equipment. Re- 
for pair work, and fabrications, made in 
_" the shops are shipped to all points of | 


the company’s system. Pump and engine 
repairs are made in the shops, including 
the manufacture, if necessary, of all 
a their parts. All types of pipe fabrica- | 
R tions are cut and welded, and new de- | 
oh vices for field installation are designed | 
and produced. | 
) During the war Service Pipe Line 
Company shops assisted in fabricating 
several large piping jobs for War Emer- 
gency Pipe Lines. Junctions, manifolds, 
— and scraper traps were made and ship- 
ped to Linden, New Jersey. They were 
installed in the New York harbor area. 
A veteran machinist, Zumwalt has 
worked in the Tulsa shops since 1941, 
and was assistant machine sliop foreman 
before his promotion. 


Britton Brothers Form 
Contracting Firm 


i] Britton Brothers Contracting Com- 
sani pany, 812-13 Dan Waggoner Building. 
” Fort Worth, Texas, has been formed to 
do pipe line construction work. The com- 
pany is a partnership between J. C. 
Britton and Herbert Britton. Both men 
e ‘ have been associated with pipe line con- 
s struction for many years, J. C. since 
- 1925 and Herbert since 1926. 
In 1°16 the Britton Contracting Com- 


pany. «. corporation, was organized. The 

two Brittons and Roy Clark. were the THE MAXIM SILENCER COMPANY 
° > Herbert sold out his interests Dept. W.L., 105 Homestead Ave., Hartford 1, Conn, 
" 8 ai ye as associ- 

ated \ h a ago but has been associ Gentlemen: Please send me your bulletin on 
s € company until the present 0 Exhaust Silencers © Spark Arrestors 





ime. §. C, Britton has now sold his in- 
terest ‘ Britton Contracting Company 
to Ro» Clark, who will continue -to op- 
‘rate oder that name for the present 
at lea. Headquarters are in Washing- 
ton, Pcansylvania. 


Nome SOE eee 
Company 
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Pipe Line Personals 





> George L. Robinson has been elected 
vice president of the Buckeye Pipe Line 
Company. Robinson. who was formerly 
manager of the Eastern Prodrcts Divi- 
sion, will continve to have his beadquar- 
ters at Buckeye’s office at Allentown, 
Pennsylvania, and will be in direct 
charge of its new Eastern Products Pipe 
Line System. He has hen with Buckeye 
since 1932 and before being transferred 
to Allentown, was general superintend- 
ent of the company’s lines throughout 
Indiana, Illinois, Michigan. and Ohio. 


> W. H. Stueve, consulting engineer of 
Oklahoma City. Oklahoma, will make 
his headquarters in Houston, Tex?s, for 
some time, having been made electric 
power consultant for C-R-C Engineering’ 
Company, acting for the U. S. Pive Line 
Company and the West Coast Pipeline 
Company, both of which will be elec- 
trified. 


> Eutah York has been made superin- 
tendent of Northern Natural Gas Com- 
pany’s Holcomb compressor station, 
formerly having been superintendent of 
the Ogden station. Bill Werner has been 
moved from Paullina to Ogden, and Bill 
Al’x goes from Holcomb to Paullina. 
York began working for Northern 
Natural in December, 1932, as oiler at 
Clifton, Kansas. In 1934 he was pro- 
moted to operating engineer at the 
Ogden compressor station. He was made 
compressor station superintendent at 
Hooper in 1941 and later was transfer- 
red to Ogden, Iowa, as superintendent. 


Werner in 1931 began working for 
Northern at Mullinville, Kansas, as an 
oiler and in 1935 was made engineer at 
Mullinville. He was promoted to main- 
tenance mechanic at Sublette, Kansas, 
‘in 1945 and in 1947 was made welder 
mechanic. The same year he was named 
compressor station superintendent at 
Paullina, Iowa. 

Alix, who has been superintendent at 
the Holcomb compressor station since 
September, 1950, began his duties with 
Northern back in August, 1933. He has 
worked as an oiler, engineer, mainte- 
nance mechanic, and assistant compres- 
sor station superintendent. In 1949 he 
was advanced to the position of assistant 
superintendent at Sublette and held this 
position until 1950 when he was ad- 
vanced to superintendent at Holcomb. 


> Frank N. Speller, national authority 
on the subject of corrosion, has become 
an associate member of Management 
Counselors, Inc., business consultants. 
37 Wall Street, New York. 

Dr. Speller has been actively engaged 
with this industrial problem for more 
than 25 years both in practical field op- 
erations and research. His book “Cor- 
rosion—Causes and Prevention” is now 
in its third international edition. 
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> Dean Chrislip has been promoted to 
superintendent of the pipe line depart- 
ment, it was announced by J. H. Tubbs. 
manager of Deep Rock Oil Corpora- 
tion’s pipe line department. 

A native of Turon, Kansas, Chrislip 
received a BS degree in petroleum en- 
gineering from Tulsa University in 1941. 
Following his graduation, Chrislip was 
employed by an oil company as a 
student engineer in its production divi- 
sion. 

From 1942 until he joined the navy in 
1944, Chrislip was a construction en- 
gineer for a refinery construction con- 
tractor. He served with the navy until 
1946, when he was discharged as a lieu- 
tenant junior grade. 

Chrislip joined Deep Rock in 1946 as 
an oil treater and gas tester at Drum- 
right. In January, 1949, he was trans- 
ferred into Tulsa as petroleum engineer, 
and later that year became field super- 
intendent in production, working out of 
Tulsa. He was promoted in 1950 to as- 
sistant general production  superin- 
tendent. 

In November, 1951, he transferred to 
the pipe line department as field en- 
gineer on special assignments, which 
position he has held until his present 
promotion. Chrislip is a member of the 
Engineer’s Club of Tulsa and the Ameri- 
can Institute of Mining and Metal- 
lurgical Engineers. 





John M. Thomas 


> John M. Thomas has been appointed 
vice president in charge of H. C. Price 
Company's pipe line division, Harold C. 
Price. president of the Bartlesville. 
Oklahoma, company has announced. 
Thomas, who has been serving as mana- 
ger of the pipe line division, joined the 
Price organization in 1937. His pipe- 
lining activities include a tour of duty 
in the Yukon during 1942 and 1943 
where he held the position of office 
manager for Price crews working on the 
Canol project. 

A native of Copan, Thomas is mar- 
ried and has two children, Johnny, six 
years old, and David, three. 


> Donald F. Sears has been named vice 
president of Shell Pipe Line Corporation, 
T. E. Swigart, president. announced. 
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Donald F. Sears 


Sears, who previously held the title of 
assistant to the president, joined the 
company as an engineer in 1927 in St. 
Louis, Missouri. He became a member 
of the board of directors in 1939. 

A graduate of Worcester Polytechnic 
Institute with a BS degree in civil en- 
gineering, his early work with Shell was 
connected with its pipe line expansion 
program and included the design and 
material estimation for the company’s 
McCamey-to-Houston 10-in. line. 

In 1931 he became assistant general 
superintendent in charge of the com- 
pany’s oil gathering facilities. This as- 
signment included design, construction, 
and operation and supervision of gaging 
practices. Three years later he was 
placed in charge of personnel relations 
and assisted in the negotiations of labor 
contracts. In 1939 he was made Shell 
Pipe Line general superintendent and 
assistant secretary. 

Sears spent three years in Washing- 
ton during World War II with the Petro- 
leum Administration for War. He was 
successively chief of the pipe line sec- 
tion, pipe line engineering and materials 
section, and the pipe line operating sec- 
tion. He took part in the formulation of 
the enormous emergency construction 
program including the Big Inch and 
Little Inch pipe lines and other govern- 
ment and private emergency projects. 

Upon his return to Shell in 1945, he 
was made assistant to the vice president 
in which his duties included heading the 
veterans reinstatement and employee 
training programs. Additionally, he 
supervised the purchasing and stores de- 
partment and assisted in the initial de- 
velopment work on several pipe line 
projects. During this period he alse 
acted as pipe line consultant on foreign 
projects by Shell companies in Vene- 
zuela. Canada. and the Middle East. 

For the last two years Sears lias been 
on special assignment in Venezuela a+ 
director of Shell Pipe Line's participa: 
tion in and coordination of construction 
of the Palmarejo-Paraguana Peninsula 
Pipe Line. 


>Roland E. Koepp, former <istric! 
superintendent for the Texas-New Mex: 
ico Pipe Line Company. Eunice. New 


Mexico, has opened an engineering an 
surveying service at 984 West San An- 
tonio Street, New Braunfels. | exas. 


specializing in oil field pipe line work. 









A quarter of a century ago, on September 15, 
1927, six trainloads—225 cars—of pipe were con- 
signed to the Dixie Gulf Gas Company for their line 
to run from Waskum to Port Arthur and Houston, 
Texas, comprising 300 miles of 22-inch and a small 
mileage of 16-inch pipe. 








This is an important date because it marked the 
start of construction of the first large diameter pipe 
line made wholly of electrically welded pipe. 





























Prior to 1927 the entire large diameter line pipe 
es manufacturing capacity of the country was less than 
€ three miles per day. With line length and capacity 

restricted by high cost and limited production, the 
few existing pipe lines of the day were necessarily 
of small diameter, serving only the few local markets 


| adjacent to oil and gas fields. 
e of 








| the Then in 1927 A. O. Smith introduced welded pipe 
n St. in diameters larger than had ever been built before. 
mber With this new process, A. O. Smith could weld 
: 40-foot lengths of pipe on a mass-production basis. 
“hnic Hundreds of miles of pipe could be made in a 
- matter of weeks instead of years. 
was 
—— Long distance transportation of gas and oil became 
bee a practical economic reality, marking the beginning 
ae poe ge tagge of ons ——— “2 2-inch OF SS: EEE CURE PE Se op 
neral welded steel line pipe ready to leave for the Dixie , 
pM Gulf Gas Co. cindilak avcintcen September 15, 1927. During these 25 years, A. O. Smith has produced 
—~4 and delivered a total of 31,465 miles of line pipe, 
tien all of which is in dependable operation in gas and 
ging petroleum transmission lines here and abroad. 
Pan We pledge a ae supply in performing our 
abor part in our partnership for progress with America’s 
shell pipe line companies. . 
and ; ; 
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An- A. O. Smith Line Pipe is available in a complete range of sizes and wall thicknesses, from 8 %-in. to 36-in, diameters. 
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PIPE LINE 








A 115-Mile Oil Line 
Approved for Canada 


Canadian Gulf Pipe Line Company, 
wholly owned subsidiary of Canadian 
Gulf Oil Company, has been granted a 
permit by the minister of highways to 
construct a 115-mile pipe line from the 
Fenn-Big Valley-Stettler area to the In- 
terprovincial Pipe Line Company term- 
inal at Edmonton. Work will begin in 
the immediate future with completion 
scheduled for some time this fall. The 
project will cost $5,000,000. 

Necessary pipe has been purchased 
and most of it is on hand. The capacity 
of the line will be approximately 35,000 
bbl a day and initial pumping 10,000 
to 11,000 bbl a day. Oil will be gathered 
from the Big Valley and Fenn fields 
through 4 and 6-in. lines and delivered 
into Stettler where a mainline pump sta- 
tion will be erected. Between Stettler 
and Edmonton the line will be of 12-in. 
diam. 


Texas-Ohio Hearing to 
Reconvene in September 


The Federal Power Commission hear- 
ing on proposals by Texas-Ohio Gas 
Company, of Houston, Texas, to build a 
Texas to West Virginia pipe line and 
to import natural gas from Mexico, will 
reconvene September 2 in Washington, 
D. C. 

The commission directed the company 
to present all of its evidence in support 
of its applications at the September 2 
hearing, and to complete its entire di- 
rect case without further continuance. 
The hearing has been recessed twice at 
the request of the company. 

The hearing originally commenced 
last April 15, but was adjourned by the 
Commission on April 17, after the FPC 
staff counsel filed a motion to dismiss 
the application. The Commission on 
June 6 heard oral argument on the staff 
motion, and then ordered the hearing to 
reconvene July 7. The hearing continued 
from July 7 to July 14, when it was re- 
cessed at the request of Texas-Ohio until 
August 4. Near the close of the proceed- 
ings on that date, the company asked 
for a 30-day recess. The FPC presiding 
examiner who was conducting the hear- 
ing recessed it subject to further order 
of the Commission. The motion for the 
second recess was opposed by the FPC 
staff counsel and by counsel for the Na- 
tional Coal Association and others. 

In ordering the hearing to reconvene 
September 2, the FPC said that the com- 
pany “has been afforded abundant op- 
portunity to complete the presentation 
of evidence in support of its applications 
. . .» but has failed to do so.” However, 
the FPC continued, “it may be appro- 
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priate and in the public interest to afford 
applicant a further and final opportu- 
nity to complete its case . . .” 

The Commission said that after Texas- 
Ohio has concluded its case, other 
parties, including the FPC staff counsel, 
may conduct as much of their cross-ex- 
amination as they are then prepared to 
undertake. The hearing will then be re- 
cessed pending further order of the 
Commission. 

Texas Ohio proposes to construct a 
1406-mile pipe line originating on the 
U. S.-Mexican border in Hidalgo Coun- 
ty, Texas, and extending to a terminus 
near Lancaster, Ohio. The staff counsel 
has contended that the company has 
failed to submit required data showing 
that it has a market for the gas it would 
transport through the line, and has 
asked that the application be dismissed 
without prejudice. 


Hearing on Gas Export 


Proposal Is Postponed 


The Federal Power Commission hear- 
ing on the proposals of the Tennessee 
Gas Transmission Company of Houston, 
Texas, and Niagara Gas Transmission 
Limited of Toronto, to export natural 
gas from the United States to Canada, 
for ultimate consumption in Eastern On- 
tario, which was previously set for 
August 6, has been postponed to 
September 15. It will be held in Wash- 
ington, D. C., in the Commission’s Hear- 
ing Room, 1800 Pennsylvania Avenue. 


Pipe Line Facilities in 
New Jersey Sought 


Public Service Electric and Gas Com- 
pany, of Newark, New Jersey, has filed 
an application with the Federal Power 
Commission requesting authority to con- 
struct a total of about 16.3 miles of pipe 
line to transport natural gas received 
from Texas Eastern Transmission Cor- 
poration, of Houston, Texas, to Public 
Service’s gas works at Harrison and Jer- 
sey City, New Jersey. 

The project would include 11.3 miles 
of 16-in. pipe line extending from a con- 
nection with Texas Eastern’s system at 
Linden, New Jersey, to Harrison. From 
there, branch lines consisting of 2.04 
miles of 12-in. pipe and 2.96 miles of 
10-in. pipe would extend to Public Serv- 
ice’s Harrison Gas Works at Harrison 
and its West End Gas Works at Jersey 
City. 

Public Service proposes to transport 
the gas purchased from Texas Eastern 
to its production plants where it would 
be used in the production of mixed gas 
to be distributed by Public Service to 
its New Jersey market. Estimated cost of 
the project is $4,200,000. 


Work Begins on New Texcs 
Gas Transmission Line 


Texas Gas Transmission Corporation 
construction crews began work the early 
part of August on the company’s new 
408-mile, 26-in. natural gas pipe line. 

The announcement came three days 
after the Federal Power Commission 
authorized the $33,700,000 project. The 
pipe line is designed to carry 240,000.- 
000 cu ft more of natural gas a day to 
more than 30 distributing utilities from 
Louisiana to Ohio. 

L. E. Ingham, vice president in 
charge of operations and engineering 
for Texas Gas, said his company would 
make every effort to complete as much 
of the line as possible before winter sets 
in. He added, however, that the steel 
strike had delayed delivery of pipe and 
that no definite assurance of completing 
the project in time for this winter’s heat- 
ing season could be given. Texas Gas 
originally had planned, barring an in- 
terruption in steel deliveries, to place 
the project in service by November 1. 

The company has had on hand for 
some time 76 miles of pipe and all 
valves and other materials needed for 
the construction job. Ingham reported 
that assurances have been received from 
the pipe mills that rolling of Texas Gas 
pipe would proceed upon reopening of 
the mills. 

The 76 miles of pipe on hand repre- 
sents approximately 20 per cent of the 
pipe required for the project. 

Ingham said Texas Gas has arranged 
with two contracting firms, H. C. Price 
Company of Bartlesville, Oklahoma, and 
Houston Contracting Company, Hous- 
ton, Texas, to build the new facilities. 

Prior to the FPC approval of the 
project, Texas Gas had completed vir- 
tually all the necessary work prelimi- 
nary to construction, Ingham explained. 

The 408-mile line will be built in six 
sections from Bastrop, Louisiana, to a 
point near Louisville, Kentucky. It is 
along the second section, a distance of 
125 miles from the Mississippi River 
near Greenville, to Lake Cormorant, 
Mississippi, that construction crews will 
start. 

Other construction sections will range 
from Bastrop, Louisiana, to Greenville, 
a distance of 46 miles; from Lake Cor- 
morant to Kenton, Tennessee, a distance 
of 99 miles; from Kenton to Slaught- 
ers, Kentucky, a distance of 93 miles; 
from Slaughters to a point 25 miles 
northeast; and from Louisville, \en- 
tucky, to a point 19 miles southwest. 


The project, when completed, will 
raise the daily delivery capacity 2!ong 
an enlarged 3000-mile Texas Gas sys 
tem to 950,000,000 cu ft. 
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Get the most out of your equipment 





Idle equipment or extra equipment runs costs up and knocks 
daily completion records down. 

Repeated comparative coating test applications under all 
conditions show that you get more “Pipe in the Ground” 
with NO-OX-ID hot applied coating combinations. 

A NO-OX-ID job also requires less equipment and gives 
much more coverage pound-for-pound than other coatings. 
This means lower equipment requirements and less material, 
which saves freight, handling, and labor charges. 

Dollar-for-dollar, you get more value and greater efficiency 
out of your investment when you coat with NO-OX-ID. 

Use any measuring stick you like. NO-OX-ID pipe line 
coatings provide longer lasting, lower-cost-per-mile protec- 
tion for pipe lines. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza ° Chicago 54, Illinois 





IRON = 


coating combination 


| 

' Merchandise Mart Plaza, Chicago 54, III. 
| 
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THE ORIGINAL RUST PREVENTIVE 
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WRITE FOR BULLETIN 3057 


Get this informative, illustrated book, 
“Protecting Underground Pipe from 
Corrosion with NO-OX-ID and 
NO-OX-IDized Wrappers.”’ Con- 
tains coverage tables. 


DEARBORN 
ENGINEERING SERVICE - 


Consult your Dearborn Engineer 
before your next pipe line job. 
Ask him to show you specific 
examples of NO-OX-ID econ- 
omy and superior protection. 










Dearborn Chemical Company, Dept. PE 






Underground Pipe from Corrosion with 
NO-OX-ID and NO-Ox-1Dized Wrappers.” 








| 
Please send me a copy of ‘Protecting : 
| 
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Pipe Line Projects 





Trans Mountain Will 
Have Three Pump Stations 


Three pumping stations, instead of 
the two originally planned for the initial 
operations of Trans Mountain Oil Pipe 
Line Company, are to be under construc- 
tien this year, according to an an- 
nouncement by Robert L. Bridges, presi- 
dent. 

First plans called for one pumping 
station at Edmonton and another at 
Kamloops, for an initial throughput of 
75,000 bbl a day. 

In the light of new discoveries made 
in Alberta oil fields, and consequent re- 
vision of estimates of production given 
out by Alberta Mines Minister, 'N. E. 
Tanner, directors of Trans Mountain 
Oil Pipe Ling Company decided to con- 
struct a third pumping station at Marl- 
boro, about 10 miles west of Edson, 
Alberta. 

Ultimate carrying capacity of the line 
will be in excess of 200,000 bbl a day, 
necessitating five pumping stations and 
a booster station. 

Following an inspection trip over the 
line, Bridges said: “The three stations 
will cost in excess of $4,000,000. Bids 
for construction will be announced at 
an~early date by Canadian Bechtel 
Limited, agents for Trans Mountain. 

“Erection of the pumping station 
buildings is scheduled for late fall so 
that engine setting and other interior 
work can be continued through the 
winter. 

“By having three stations available at 





WILKINSON 
LINE LOCATOR 


Predetermines exact position 
and depths of pipes, cables, drains, etc. 









" Real 
Insurance One- 
against Man 
delay One- 
and Hand 


damage 


Designed 


Built 
for 
$s ision 
satisfy ine ” _ 
locating. 


Wilkinson Products Co. 
Originators of small, light 
all-purpose locators 
3987 Chevy Chase Drive 
Pasadena 3, Calif. 
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the outset, Trans Mountain will be able 
to handle up to 120,000 bbl of crude a 
day instead of the 75,000 originally 
scheduled.” 

In connection with the board of di- 
rectors meeting near Jasper, the mem- 
bers of the board, together with mem- 
bers of the construction committee, in- 
spected the actual construction of the 
pipe line west of Jasper, near the Yel- 
lowhead Pass. 

Construction of the pipe line began 
several months ago, and is scheduled 
for completion and in operation on or 
before December 31, 1953. 

In making the announcement of the 
third pumping station, Bridges referred 
to a recent address of Mines Minister 
Tanner, in which he said: “It appears 
evident that Alberta will be able to 
supply sufficient oil to Trans Mountain 
for B. C., and also supply any deficiency 
in Pacific Coast stocks foreseeable in 
the near future. 

“Average demand for Alberta crude 
during 1952 to supply the Prairie 
provinces and Ontario market, now 
served by Interprovincial pipe line, is 
162,000 bbl per day. 

“If Trans Mountain were ready to 
operate now, it is estimated that Al- 
berta alone could still supply the East- 
ern market, plus 38,000 bbl daily for B. 
C., and still have between 40,000 and 
75,000 bbl daily of light oil available for 
the Pacific Coast terminal of Trans 
Mountain.” 

Commenting on this, Bridges said: 
“Discoveries and additional develop- 
ment by the time the line is in opera- 
tion is expected to increase the crude oil 
available to Trans Mountain in a figure 
in excess of the initial capacity of 120,- 
000 bbl per day.” 


Ohio Fuel Gas Seeks 
Authority for Loops 


The Ohio Fuel Gas Company of 
Columbus, Ohio, has applied to the Fed- 
eral Power Commission for a certificate 
of public convenience and necessity to 
autliorize construction of partial looping 
of existing transmission pipe lines to 
transport additional natural gas. 

Setting forth that increased facilities 
will be required early in 1953 to aug- 
ment existing facilities that, during sum- 
mer months, transport gas available in 
southern Ohio to underground storage 
and market areas in the northern part 
of the state to increase capacity for win- 
ter and peak day service, the company 
seeks authorization for the construction 
of 34.5 miles of 20-in. transmission pipe 
line in Fairfield, Franklin, Delaware, 
and Licking counties, Ohio, extending 
from a connection with facilities of 
Texas Eastern Transmission Corpora- 
tion to the vicinity of Johnstown, Ohio, 
representing a partial looping of lines 
B-100 and “B” between Crawford and 
Treat compressor stations, together with 
valves and incidental facilities necessary 
for practical operation. 

Construction is scheduled to begin 
about March 15, 1953, and the facilities 
should be completed and in operation 
by June 1, 1953. Estimated cost of the 
proposed construction is $1,675,000. 






Interstate to Construct 
152 Miles of Pipe Line 


Interstate Oil Pipe Line Com an, 
has announced plans for a pipe lin« con. 
struction project that will perm': de. 
liveries of approximately 50.000 |) of 
crude oil per day from fields in : orth. 
east Texas to Baton Rouge, Loui-jana. 

Applications for materials fo the 


projects involved in the program have 
been filed with the Petroleum Ad. jinis. 


tration for Defense. Subject to PA |) ap. 
proval, construction is tentatively ~-hed- 
uled to begin in the first quarter »: 1953 
with completion expected in the third 
quarter of the same year. 

Interstate will construct 14.5 miies of 
18-in. line from a connection wii: an- 
other pipe line system on the J exas. 
Louisiana state line to a junction with 
its Shreveport-Baton Rouge trunk line 
system near Shreveport, and will lay 
137.6 miles of 22-in. line between 
Shreveport and Baton Rouge, replacing 
sections of multiple 8-in. or dua! |2-in, 
lines that are now in service. This line 
with two new pump stations. one of 
which is now under construction near 
Bunkie. Louisiana, will increase the 
capacity of the Shreveport-Baton Rouge 
trunk line from 107,000 to 133.000 bbl 
a day. Upon completion of the two new 
pump stations, the six existing stations 
on this line will be abandoned. 

Should the need develop, provision 
has been made to increase the line's 
capacity to 160,000 bbl a day by re- 
placing the remaining 34 miles of dual 
12-in. lines with a single 22-in. line. 


Hearing on Proposed 
Compressor Station 

A Federal Power Commission hearing 
will begin September 4 in Washington. 
D. C., on a proposal by Southern Natural 
Gas Company. of Birmingham. Ala- 
bama, to build a 3300-hp compressor 
station in the Logansport gas field in 
Louisiana. 

Southern said that the proposed sta- 
tion, estimated to cost $1,021,500, is re- 
quired because of declining wellhead 


pressures of wells in the Logansport 
field. 


Chicago-Detroit Products 
Line in Planning Stage 


The Texas Company and Shell Oil 
Company will join Cities Service Oil 
Company in constructing a products 
pipe line from Chicago to Detroit, ac- 
cording to a usually reliable source. It 
is understood rights-of-way for the pipe 
line are being acquired. Details are to 
be announced at a later date. 

First announcement of a planned pipe 
line eastward from Chicago was made 
July 16 by S. B. Irelan, Cities Service 
president, when he detailed an expat 
sion program planned by that company, 
including $12,000,000 to be spent on the 
East Chicago refinery alone to increasé 
its capacity from 35,000 to 50,000 bbl a 
day. Irelan said Cities Service wa-= nego 
tiating with two other large oi) com 
panies on a pipe line project e: tward 
and that a line from Chicago w ‘ward 
also was under discussion. 
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Here’s the “BOOK” on “Karbate” impervious graphite. pipe and fittings — profusely illustrated ... 
Oil simply and fully covered under the subjects listed above. Add to your knowledge of this singular line 
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chemical and petrolev n industries. Send for your free copy of this 16 page CATALOG SECTION S-7000. 
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nade \\ deliver swice as much usable light as any A Division of Union Carbide and Carbon Corporation 


rvice ' augat Bath battery we've ever made before. Their 30 East 42nd Street, New York 17, N. Y. 
pan- : — be unique construction prevents swelling or District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


jamming in the case .. . has no metal can New York, Pittsburgh, San Francisco 
any, to leak or corrode. 
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ease B National Carbon Limited, Montreal, Toronto, Winnipeg 
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ward : STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSORBERS 





952 THE PETROLEUM ENGINEER, September, 1952 To obtain more information on products advertised see page E-51 D-77 





Pipe Line Projects 





Permit for Storage 
Facilities Asked 


Lone Star Gas Company, of Dallas. 
Texas, has applied to the Federal Power 
Commission for authority to construct 
a 2640-hp compressor station and about 
5 miles of 12-in. pipe line to store inter- 
state natural gas in the New York City 
field reservoir in Clay County, Texas. 

The company said that project, esti- 
mated to cost approximately $762,687 
would enable it to more efficiently serve 
its present markets in North Texas, in- 
cluding the Dallas and Fort Worth area. 
The storage reservoir would permit the 
storage of gas during off-peak periods 
for withdrawal during peak periods. 

Allowing for the necessary cushion 
gas to maintain required pressures in 
the reservoir, the company said, the ef- 
fective volume of the reservoir as a gas 
storage project is estimated at 4 billion 
cu ft. The proposed compressor station 
would permit the injection of about 20 
million cu ft per day for approximately 
200 days per year, and the withdrawal of 
about 60 million cu ft a day. 

The application says that leasing 
rights for the New York City field are 
owned entirely by Lone Star’s, sub- 
sidiary, Lone Star Producing Company, 
and that the two companies have entered 
into a contract whereby Lone Star Gas 
has acquired the right to store and with- 
draw gas from the field. 


FPC Order Complied 
With by Northern Natural 


Northern Natural Gas Company, of 
Omaha, Nebraska, has filed an applica- 
tion with the Federal Power Commission 
in connection with the construction of 
additional natural gas pipe line facilities 
in the Southwest and Midwest as a part 
of the large expansion program author- 
ized by the FPC on June 24. 

Northern filed the application in com- 
pliance with a condition on the June 24 
authorization, which required the com- 
pany to submit applications for the con- 
struction and operation of certain ad- 
ditional facilities that the company con- 
tended did not require FPC authoriza- 
tion, and (2) requesting appropriate 
authorization or establishing that a cer- 
\ificate is not required for others. 

Total estimated cost of the facilities 
covered by the new application is $]1- 
692,547. The construction includes about 
102 miles of pipe line; approximately 
14,520 additional compressor hp, and 
town border and main line sales meas- 
uring stations. 

The FPC on June 24 authorized 
Northern to build facilities to increase 
its system capacity from 600,000,000 cu 
ft a day to 825,000,000 cu ft. The facili- 
ties, to be in Texas, Oklahoma, Iowa. 
Kansas, Nebraska, and Minnesota, in- 
clude a total of 213 miles of pipe line 
additions and an additional 100,160 hp 
in compressor capacity. Estimated cost 
is $38,690,000. 

In addition, Northern proposed to 
build certain other facilities that it con- 
tended did not require FPC authoriza- 
tion. The FPC, however, found that 
Northern had erroneously classified part 
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of these facilities, estimated to cost 
about $7,250,000, as “gathering facili- 
ties,” and conditioned the June 24 
authorization to require the company to 
file an application for their construction. 
Northern contended that another por- 
tion of these facilities, estimated to cost 
about $3.750,000, were exempt because 
they did not affect system capacity. In 
this instance, the FPC found that the 
facilities apparently will require a cer- 
tificate, and directed Northern to file 
an application requesting appropriate 
authorization, or establishing that a cer- 
tificate is not required. 


Station Planned for 
Carthage Field, Texas 


The Federal Power Commission has 
scheduled a hearing to begin September 
2 in Washington, D. C., on an applica- 
tion by Tennessee Gas Transmission 
Company, of Houston, Texas, for author- 
ity to construct and operate a 2640-hp 
natural gas compressor station in the 
Carthage field, Panola County, Texas. 

The proposed compressor station, 
which initially would contain two 1320- 
hp units, is estimated to cost approxi- 
mately $880,000. The gas that the pro- 
posed station will compress is purchased 
from the Chicago Corporation in the 
Carthage field. This gas is then trans- 
ported by United Gas Pipe Line Com- 
pany to a connection with Tennessee’s 
system in Louisiana. Tennessee said that 
the natural pressure of some of Chi- 
cago’s wells has diminished to the extent 
that gas can no longer be delivered at 
the pressure required by United without 
compression. 


FPC Amends Rules 
On Application Filing 


The Federal Power Commission has 
issued its Order No. 163 amending Part 
157 of its rules and regulations relating 
to the form and filing of applications 
for certificates of public convenience 
and necessity. 

The FPC’s original notice of the pro- 
posed revision was issued March 6, 
-1951, and a supplemental notice was is- 
sued under date of May 1, 1952. Num- 
erous suggestions and comments sub- 
sequently were submitted by interested 
persons. The commission said that all 
these suggestions and comments have 
been carefully considered and, to the 
extent deemed pertinent and desirable, 
have been embodied in the amendments. 

The changes generally are designed 
to eliminate incomplete applications, re- 
quiring extensive correspondence to sup- 
ply deficiencies, by placing upon the ap- 
plicant the burden of adequate presenta- 
tion of certificate applications; to pro- 
vide for the filing of abbreviated appli- 
cations in the case of relatively minor 
operations, sales, service, construction. 
extension, or acquisitions; to provide 


general improvement in the form and 
content of applications, and generally to 
improve the efficiency in handling gas 
certificate applications. 

The new rules will become effective 
September 15, 1952. 
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Pipe Line to Be Laid From 
Zubair to Fao, Iraq 


The output of the oilfield at Zupaur. 
Iraq, is to be increased fourfold by the 
laying of a 24-in. pipe line paralle: to 
the existing 12-in. line that now car: ies 
oil at the rate of 40,000 bbl a day to the 
Iraqi oil port of Fao, at the head of the 
Persian Gulf. Under the recent 5(-50 
oil agreement between the Iraq Petro. 
leum group of oil companies (in wiiich 
Anglo-Iranian has a 2334 per cen! in- 
terest) and the Iraqi Government. the 
Basrah Petroleum Company has under- 
taken to produce a minimum of 160.000 
bbl a day of crude oil from the Basrah 
concession by 1955. Two additional jet- 
ties and ancillary equipment are being 
installed at Fao. 

With this new pipe line and the re- 
cently completed 556-mile, 30-in. pipe 
line from Kirkuk to Banias operating 
with existing pipe lines, Iraq’s overall 
output will be 600,000 bbl a day, avail- 
able at Mediterranean and Persian Gulf 
ports. 

The new 80-mile long Zubair-Fao pipe 
line will consist of 17,000 tons of 24-in. 
pipe and cost more than £900,000 ($2.- 
520,000). The contract for line pipe has 
been placed with the British firm, South 
Durham Steel and Iron Company Ltd. 

First consignments of pipe are already 
on their way to the Basrah Petroleum 
Company. Production of the pipe is by a 
new technique that rolls steel plates in 
lengths of 26 ft and fixes them with an 
inside seam welding. Reinforced bead 
welding on the outside completes the 
process and the welds are put periodic- 
ally to X-ray tests. Other tests include 
“bouncing” a 400-ft length of pipe from 
8 ft and dropping it from.15 ft to simu- 
late the most pessimistically conceived 
conditions that could be met in transit. 

Target date for completion and de- 
livery of the pipe is next March. 


Microwave Communications 
In Pipe Line Industry 


Multichannel microwave radio relay 
systems supplying private communica- 
tions to cross country gas and oil pipe 
lines represent a capital outlay of nearly 
$12,000,000 to date, according to a re- 
port published in the current issue of 
McGraw-Hill’s Electronics. 

The two longest systems, designed for 
Mid-Valley Pipeline Company and 
Texas Illinois Natural Gas Pipeline 
Company, each extending approxi- 
mately 1000 miles, have been in opera- 
tion for some time. These systems are 
Motorola engineered. 

\ccording to Electronics, the pipe 
line communications and statistical ex- 
perts have concluded that any user of 
four or more private communications 
channels may well turn to microwave 
relay systems as the economic and ‘unc- 
tional solution to their problems. 

Microwave systems, compared to pole 
line construction, do not require con- 
tinuous easements, use tons less critical 
copper in a 1000-mile system, and en- 
joy minimum susceptibility to ma:nte- 
nance headaches generated by wind and 
icing, it is pointed out. 
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i REPUBLIC ELECTRIC WELD PIPE LINE 
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Other , opublic Products include Line Pipe—Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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With the PIPE LINE CONTRACTOR 





> Bechtel Corporation, 220 Bush Street, 
San Francisco 4, California, has four 
spreads in the field laying 225 miles of 
pipe line in Connecticut, Massachusetts, 
and New Hampshire for the Northeast- 
ern Gas Transmission Company. Of this 
total, 100 miles will be 16-in. pipe and 
125 miles 3, 4, 6, and 8-in. The job office 
is at 7 West Main Street, Plainville, 
Connecticut. S. D. Bechtel, Jr., is divi- 
sion manager; R. L. Bowman, general 
superintendent, and W. H. Molander. 
senior office manager. 

The spread offices are as follows: 

Spread 1: 7 West Main Street, Plain- 
ville, Connecticut; V. L. Williams. 
superintendent. 

Spread 2: 52 Pulaski Street, Stam- 
ford, Connecticut; J. L. Work, super- 
intendent. 

Spread A: P. O. Box 181, Derry, New 
Hampshire; D. B. Alexander, superin- 
tendent. 

Spread B: Winsted, Connecticut; M. 
A. Roberts, superintendent. 


> Parkhill Truck Company (Stringing 
Contractor), P. O. Box 1856, Tulsa. 
has the following jobs underway. 

280 miles 14-in. line and 320 miles of 
8-in. take-up for Shell Oil Company, 
from Wood River, Llinois, to East Chi- 
cago, Indiana. 

100 miles of 16-in. and 125 miles of 3 
to 8-in. scattered sections in Connecticut. 
Massachusetts, and New Hampshire for 
Northeastern Gas Company. Contractor: 
Bechtel Corporation. R. C. Parker 
superintendent. 

Approximately 60 miles of 30-in. for 
United Gas Pipe Line Company from 
Sterlington, Louisiana, to Clarence, 
Louisiana. Contractor: River Construc- 
tion. Foreman, Charles Sampson. 


> H. C. Pr'ce Co.—Pipeline Division, 
PF. O. Box 1111, Bartlesville, Oklahoma. 
has the general contract covering con- 
struction of aproximately 363 miles of 
26-in. natural gas loop lines for Texas 
Gas Transmission Corporation from east 
bank of Mississippi River near Green- 
ville, Mississippi, to Jeffersontown Sta- 
tion, Kentucky, a few miles east of 
Louisville. Spread Four is located at 
Cleveland, Mississippi; Box 112, Tele- 
phone 833. C. R. Ice is superintendent: 
G. A. Harvey, office manager; R. J. Im- 
mel, office clerk; Fred W. Simmons, 
timechecker; L. R. Clark, materialman; 
Paul E. Hawkins. engineer; C. E. 
Birmingham, chief mechanic; Jesse 
Cash, brush foreman; E. W. Whisen- 
ant, ditch; W. O. Elliott, dozers; Forest 
Loinette, bending; W. T. Dickerson. 
pipe; L. O. Reutzel, welding; N. D. 


Adams, coating; J. C. Rich. lower-in. 
and J. E. Hamilton, cleanup. 
Movement of Spread Two to this 
project contemplated at an early date. 
A general contract with Tennessee 
Gas Transmission Company covers con- 
struction of 83 miles of 26-in. natural 
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gas pipe line in two loops, one of 23.4 
miles near Carrollton, Ohio, and the sec- 
ond 59.52 miles in length near Athens, 
Ohio. Spread One has its field office at 
Wellston, Ohio; Box 1755; Telephones 
547 and 549. G. A. Reutzel is superin- 
tendent; W. E. Yount, office manager; 
Ernest Dickson, office clerk; R. D. An- 
derson, materialman; Kenneth George. 
engineer; J. H. Ingram, chief mechanic; 
K. N. Adkins, road crossing foreman: 
J. A. Hairston, brush; Lloyd J. Lon- 
carich, ditch; J. C. Anderson, bending: 
H. C. Morrison, pipe; R. W. Orr, weld- 
ing; S. J. Wood, coating; Athel Bell. 
lower-in; T. E. Walker, cleanup. and 
Charles Schooler, warehouseman. 


> H. C. Price Co.—Somastic Division, 
Box 1111, Bartlesville, Oklahoma, has 
the following jobs in progress at its 
Bustleton, Pennsylvania, plant: 

Philadelphia Gas Works Company- 
Application of Somastic coating to ap- 
proximately 114,036 ft of pipe ranging 
in size from 1 to 30 in. 

Okonite-Callender Cable Company 
Application of Somastic coating to 11.- 
005 ft of 6-in. pipe. 

Philadelphia Electric Company—Ap- 
plication of Somastic coating to approxi- 
mately 141.329 ft of pipe ranging in size 
from 4 to 8% in. Application of Hevi- 
cote to an undetermined quantity of 
6% and 8%-in. pipe. 

South Jersey Gas Company—Appli- 
cation of Somastic coating to approxi- 
mately 53,943 ft of 65% and 8¢-in. pipe. 

Gulf Oil Corporation—Application of 
Somastic coating to approximately 53.- 
360 ft of pipe ranging in size from 6 to 
24 in. Application of Hevicote to ap- 
proximately 9300 ft of pipe ranging in 
size from 85% to 16 in. 

C. J. McGonigal Application of 
Somastic coating to approximately 2322 
ft of pipe ranging in size from 3 to 


12 in. 


} Brown Lite Company, 135 North 
Sheridan Road, Tulsa, Oklahoma, has 
been at work since the early part of 
August on 43 miles of 10-in. for the 
Arkansas-Missouri Power Company, 
near Kennett. Missouri. T. H. Edmonds 
is spreadman and H. FE. Lipke office 
manager. 

The contractor also began work in 
August on 185 miles of 6-in. take-up be- 
tween Stoy, Illinois, and Hagerstown. 
Indiana, for Commercial Metals Com- 
pany of Dallas. Texas. The field office 
is at Sullivan, Indiana. A. C. Holder is 
spreadman and Carl L. Huffaker office 
manager. 


» Morrison Constructors, Odessa, Texas. 
is laying approximately 25 miles of 
various size pipe in South Texas for 
Tennessee Gas Transmission Company. 
The field office is at Raymondville, with 
Emmitt Wilkerson spreadman and L. W. 
Ciare office manager. 
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> Tulsa-Williams Company, \.: \ona| 
Bank of Tulsa Building, Tulsa. Okla. 
homa, has under construction 14:5 miles 
of 10, 24, and 26-in. pipe line |; Al. 
gonquin Gas Transmission Comp «ny jn 
New, York, New Jersey, and Coinecti- 
cut. The central office for the pro ject is 
at Danbury, Connecticut. R. L. Buck js 
general superintendent, R. E. Higgen. 
botham office manager, and Georve Lit. 
tlejohn project engineer. 

One spread is working from Denville. 
New Jersey, where O. R. Mitchell js 
superintendent and Paul Mackie office 
manager. 

A second spread has its field office at 
Suffern, New York. “Whitey” Martin is 
superintendent and Sam Davis office 
manager. 

A third spread is working out of 
Waterbury. Connecticut. T. E. Davis is 
superintendent and Walt Smeltz office 
manager. 


> O. R. Burden Construction Corpora- 
tion, 6702 East 21st Street, Tulsa, Ok- 
lahoma, is working on 175 miles of 22- 
in. between Salisbury, Missouri, and 
Forest City, Illinois, for Sinclair Pipe 
Line Company. Two spreads are in the 
field. At Shelbina, Missouri, Bruce Wil- 
liams is in charge as superintendent 
and Walt Hill is office manager. The 
second spread is making its headquar- 
ters at Camp Point, Illinois. Floyd Lewis 
is superintendent and Howard Smith of- 
fice manager. 

Approximately 425 miles of 8 and 
12-in. pipe is being taken up and recon- 
ditioned for Sinclair between Salisbury. 
Missouri, and Wood River, Illinois. Two 
spreads are on this job also. Paul E. 
Thibodeaux is superintendent at Mex- 
ico, Missouri, Guy Carder office mana- 
ger, and H. Y. Stephens master me- 
chanic. At St. Peters, Missouri. 
“Whitey” Gould is in charge, E. A. Bell 
office manager. and John Owens master 
mechanic. 

Work has stopped on the Platte Pipe 
Line job as there is no pipe but is ex- 
pected to resume tlie early part of 
September. Pipe is scheduled to leave 
the mills September 2 and reach the job 
September 7. The section being laid by 
this contractor is 120 miles of 20-in. 
trom Salisbury to St. Joseph, Missouri. 
The field office is at Cameron with Al 
Perry superintendent and Bill Clyma 
office manager. 


} Associated Pipe Lone Contractors, 
ine., 3272 Westheimer Road, Houston. 
Texas, has contracted 200 miles of 3-in. 
through 16-in. for Algonquin Gas Trans 
mission Company: in Massaclisetts. 
Connecticut, and Rhode Island. Two 
spreads are working. L. H. Gray 
spreadman for the crew having t!- head- 
quarters at Tauton, Massachuset! with 
Jack Bradley office manager. Tlie ond 
spread is at North Haven, Conne: !icut. 
with Cecil Rogers in charge. 
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> ComstockMidwestern, Ltd., 206 Laird 
Drive N. Leaside, Ontario, Canada, has 
been at work since late in May on 472 
miles of 24-in. pipe line for Trans- 
Mountain Oil Pipe Line Company, 
which will extend from Edmonton, Al- 
berta. to Vancouver, British Columbia. 
The central project office is at 3390 
Kingsway. Vancouver. The telephone 
number is Dexter 5511. C. C. Bledsoe is 
project manager, Charles Rathgeb, Jr.. 
assistant project manager, M. T. “Bill” 
Wilhite general superintendent, A. T. 
Tolbert assistant superintendent, and 
Mike Seville office manager. 

The two spreads are located as fol- 
lows: 

Jasper. Alberta: John Work spread- 
man, D. E. Anderson office manager, and 
Herb Allen master mechanic. 

Red Pass Junction, British Columbia: 
“Mope” Work spreadman, N. O. Boies 
ofice manager, and Ralph Burnett mas- 
ter mechanic. 

From the field office at Woodstock. 
Ontario, 171 miles of 6, 10, and 12-in. 
pipe line is being laid for the Sarnia 
Products Pipeline Company between 
London and Toronto. Denver L. Frank- 
lin is superintendent, Alma M. King of- 
fice manager, C. M. Michael master 
mechanic, and Jasper Peck chief in- 
spector. 


>Sparling-Davis Company, Ltd., 7310 
Wth Street, Edmonton, Alberta, Can- 
ada, is laying 185 miles of 10-in. line 
for Trans-Northern Pipe Line Company 
from Kingston to Hamilton. The field 
ofice is at Brighton, Ontario. Key per- 
sonnel are as follows: Ray Abney, 
spreadman; C. R. Beighle, office mana- 
ger; Tom McLeod, right-of-way fore- 
man; “Shorty” Erard, ditch; D. Mat- 
thews, pipe; B. Doyle, lowering-in; Jim 
Kerr, clean-up; “Pinky” Bolin, welding; 
“Red” Stokes. bending, and Johnny 
Gregory, master mechanic. 

The contractor also is installing a 
crossing of the South Saskatchewan 
River in the Province of Saskatchewan 
for the Interprovincial Pipe Line Com- 
pany. C. S. Wiltshire is superintendent 
and Vernon Longston foreman. 


}Jim J. McCormick Company, Box 
2014, Wichita Falls, Texas, has con- 
tracted to take up for Magnolia Pipe 
Line Company 33 miles of 8-in. and 16 
miles of 6-in. between Purcell and Shaw- 
nee, Oklahoma, and to lay 25 miles of 
8-in. between Addington, Healdton, and 
Fox Field, Oklahoma. The field office is 
at Purcell. T. C. Pierce is superintend- 


ent and L. W. Killough, Jr., office mana- 
ger. 


)Anderson International Contractors, 
Lid., {00m 30, Miller Building, Edmon- 
ton, Alberta, Canada, has contracted to 
lay 67 miles of 12-in. pipe for Canadian 
Gulf Pipe Line Company. Right-of-way 
is being cleared but pipe will not start 
until . later date. Dick Jernigan will be 
the s}readman. At present Jernigan is 
in che -ze of work on the Interprovincial 
Pipe * ine Company system, consisting 
of UO miles of 16-in. between Somerset 
and (.rroll, Manitoba. Bill Aldridge is 
ofice anager on this spread. 
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> Oklahoma Pipe Line Constructors, 
6612 Hines Boulevard, Dallas, Texas. 
has completed thé 70 miles of 30-in. for 
United Gas Pipe Line Company, laid 
from Houston, Texas, to the south bank 
of the Trinity River. 

Two spreads are in operation on the 
116 miles of 30-in. for Tennessee Gas 
Transmission Company. which is being 
laid in three loops between Refugio and 
Cleveland, Texas. One field office is at 
Rosenberg, where Ed Flannagan is 
superintendent and Henry Scherrer of- 
fice manager. The other spread is work- 
ing out of Cleveland. Raymond Law is 
superintendent and Henry Turner office 
manager. 

The Rancho Pipe Line System proj- 
ect, a joint venture with Houston Con- 
tracting Company, has 18 miles to go 
and has been shut down for some time; 
however, it is expected that pipe will be 
received about September 1 to enable 
this work to proceed. The job involved 
68 miles of 24-in. from the Shell refinery 
at Pasadena. Texas, west to the Brazos 
River. 


>} Anderson Brothers Corporation, 6300 
Navigation Boulevard. Houston, Texas. 
began work late in July on 80 miles of 
24-in. for Mesa Pipe Line Company 
(Gulf) between Colorado City and Mid- 
land, Texas. The field office is at Big 
Spring. 

Bob McGee is superintendent, Dick 
Bond office manager. and Tom Marks 
master mechanic. 

Two spreads are in operation on the 
107 miles of 30-in. for Tennessee Gas 
Transmission Company in Mississippi 
and Tennessee. The spread under 
“Rusty” Killingsworth has its field office 
at Bolivar, Tennessee. Russell McDowell 
is ofice manager and C. L. Fleming 
master mechanic. The second spread is 
at Holly Springs. Mississippi. A. B. 
Haynes is superintendent, Jack Slack 
office manager. and “Red” Williams 
master mechanic. 

Work on the Rancho Pipe Line Sys- 
tem has been shut down because of pipe 


shortage but is expected to get under- . 


way again about the middle of Septem- 
ber. The 267 miles of 24-in. are being 
laid from McCamey. Texas, to Cedar 
Valley. 

The field office is at Menard. with 
Aldress Kilgore superintendent, Hamp 
Hill assistant. and Karl Smith office 
manager. 


> Canadian-Parkhill Pipe Strnging, 
Ltd., Toronto, Canada, is stringing ap- 
proximately 200 miles 6, 10, and 12-in. 
for Imperial Oil, Ltd.. from Sarnia to 
Toronto, Canada. Contractor, Comstock- 
Midwestern, Ltd. Superintendent, Curtis 
Williams. 

169 miles of 24-in. for Trans Mountain 
Oil Pipe Line from Acheson, Alberta. 
to Burnaby, British Colombia. Contrac- 
tors: Comstock-Midwestern, Ltd., and 
Canadian Bechtel. Superintendent, Jack 
Williams. 

360 miles of 10-in. for Trans-Northern 
Pipe Liné Company from Hamilton, 
Ontario, to Montreal, Quebec, Canada. 
Contractors: Sparling and Davis Com- 
pany, Ltd., and Williams Brothers. 
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Pipe Line Contractors 





> Trojan Construction Company, 
141614 North Robinson, Oklahoma City. 
Oklahoma, is taking up and recondi- 
tioning in part 376 miles of 10 and 12- 
in. pipe in Indiana and Ohio for the 
Ohio Oil Company. The job was sub- 
contracted from Conyes Construction 


‘Corporation. Charles T. “Swede” Tillot- 


son is general superintendent. Two 
spreads are being employed. One spread 
is working out of Roachville, Indiana, 
at the present time. Maurice Crawford 
is spreadman and Don Wilson office 
manager. “Slim” Deavers is in charge 
of the crew having its headquarters al 
Bluffington, Indiana. R. W. Wells is of- 
fice manager. 


> Conyes Construction Corporation, 
2884 San Pablo Avenue, San Pablo. 
California, is laying 320 miles of 10-in. 
and 12-in., and 25 miles of 8-in.. plus a 
river crossing. for the Ohio Oil Com- 
pany. The work is being done in Ohio 
and Illinois. The project office is at 
Mansfield, Ohio, with Al Poggi general 
superintendent and Fred King office 
manager. 

The spread under M. A. Norwood is 
working out of Staunton, Illinois. Dick 
Comstock is offiee manager. The second 
spread has its field office at Galion. 
Ohio, where J. L. Walker is superin 
tendent and E. E. Haworth office mana 
ger. 

The third spread, under Floyd Hud- 
nall, is working from Wood River, Illi- 
neis. This spread has the 8-in. pipe and 
the river crossing. 


“SUPERIOR BELT SLING 





Patented 

Our Belt-Sling has proved far superior in 
strength and durability to any other belt on 
the market. 

The load is carried by a center layer of wire 
rope, cushioned by rubber covered belting; they 
definitely will not mar a coated pipe. One man 
can easily hook up our Belt in a matter of 
seconds as there is no heavy bolt to fight. 








For full information phone, wire or write 


Vic Knudsen Rigging Co. 


134 Sacramento St., San Francisco 4 — Sutter |-1367 
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y THE VAPOR RECOVERY 
SYSTEMS COMPANY 
2820 N. Alameda Street, P. O. Box 231 
Compton, California, U.S.A. 
MAIL COUPON NOW FOR NEW BULLETIN CP-3500 


THE VAPOR RECOVERY SYSTEMS CO. 
2820 N. Alameda Street, P.O. Box 231 
Compton, California, U.S.A. 
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Pipe Line Contractors 





> Engineering Construct'on Company, 
Tulsa, Oklahoma, has contracted to lay 
50 miles of 10-in. for the Kansas-Ne- 
braska Natural Gas Company from 
Ogallala to North Platte, Nebraska. The 
job is now waiting on government ap- 
proval. The field office will be at North 
Platte, with Lee Vaughn general super- 
intendent, Loyd Evans spreadman, and 
V. L. Bethel office manager. 


} Rumsey Brothers Pipe Line Construc- 
tion Company, 4039 North Broadway, 
Wichita, Kansas, expects to resume work 
by mid-September on the Platte Pipe 
Line Company job. Pipe shortage has 
caused a shut down. This contractor will 
construct 100 miles of 20-in. between 
Marysville, Kansas, and St. Joseph, Mis- 
souri. The field office is at Hiawatha, 
Kansas, with Myrl Rumsey superintend- 
ent and Glenn Stitt office manager. 


>» River Construction Corporation, 6100 
Camp Bowie Boulevard, Fort Worth, 
Texas, has completed its work in Louisi- 
ana for United Gas Pipe Line Company 
except for crossings of the Ouachita 
and D’Arbontie rivers. This work con- 
tinues with the spread under “Banty” 
Traweek working from Monroe. Paul 
Upton is in charge of the office. 

The work in Texas was shut down for 
a time due to shortage of pipe but has 
started up again. At the time of the shut 
down there were 68 miles to lay. One 
spread has its field headquarters at 
Jasper, Texas, where Jimmy Reid is 
superintendent and Pat Rogan office 
manager. Another spread is at Livings- 
ton. Barney Hall is superintendent, 
“Borger Red” McMenamy assistant, and 
Lee Green office manager. 

A river crossing spread, working on 
the Neches and Angelina rivers, has its 
headquarters at St. Augustine, Texas. 
Charley Simmons is superintendent and 
Ed Pratt office manager. 


> J. E. Young Pipe Line Contractor, 
Inc., 931 East Rosecrans Avenue, Los 
Angeles, California, has in progress the 
laying of 41 miles of 8°4-in. pipe for the 
Southern California Edison Company 
between Santa Fe Springs and Eti- 
wanda, California. Jack Cook is project 
superintendent and Ronny Cook spread 
superintendent. 


> Harford Brothers Pipe Line Construc- 
tion Company, Emporium. Pennsyl- 
vania, has run out of pipe and been 
forced to close down its work for the 
Lake Shore Pipe Line Company. The 
contractor was laying 75 miles of 10-in. 
pipe from Cochranton, Pennsylvania, to 
Ashtabula, Ohio, then west to Fairport 
Harbor, Ohio. The field office has been 
at Lineville, Pennsylvania, with A. M. 
and W. E. Harford supervising, Earl] 
Dell spreadman, and W. Q. Harris of- 
fice manager. 


>E. C. Pritchett Company, Houston, 
Texas, is laying 34 miles of 30-in. be- 
tween Drew and Stoneville, Mississippi, 
for Tennessee Gas Transmission Com- 
pany. The field office is at Shaw. with 
Earl Saulsman superintendent . Frank 
Hindman office manager, and Pete Fra- 
ley and Dick Duncan, pipe foremen. 





> R. H. Fulton and Company, P. 0 Box 
1526, Lubbock, Texas, has contr::cted 


to lay 55 miles of 8-in. for Pioneer 
Line Company in the vicinity 0! 
Lake City. Utah. Jerry Nash is sp 
man. 

Work is expected to be resumed 
the middle of September on the 
Pipe Line Company job, which ha- 
shut down due to pipe shortage. O 
the contractor is laying 433 mi! 
20-in. between Casper. Wyoming 
Holdrege, Nebraska. The field offic: 
North Platte, Nebraska, with A. A 
rigan spreadman. 

When authorization is received 
the Federal Power Commission. 


miles of 26-in. pipe will be laid 
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Northern Natural Gas Company in Kan. 
sas and Nebraska. This will be in four 


loops. 


} Holder Construction Company. Spy. 
der, Texas, is installing a gathering sys- 
tem in Borden and Howard counties. 
Texas, for the Reef Field Gasoline Cor- 
poration, consisting of about 100 miles 


of 3-in. through 12-in. pipe. C. 


0. 


Holder, Jr., is superintendent and L. 


Arnold office manager. 


> Vaughn and Taylor Construction 
Company, P. O. Box 1351, Wichita 
Falls, Texas, is laying a gathering sys- 
tem in the vicinity of Odessa, Texas, 
for Phillips Petroleum Company that 
consists of 268 miles of 2-in. through 
30-in. pipe. D. D. Vaughn is superin- 
tendent and Clark Sayles office manager. 
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) Fulghum Contracting Corporation, P. 
0. Box 1181, Harrisburg, Pennsylvania. 
js laying approximately 100 miles of 4. 
6, and 10-in. pipe for Algonquin Gas 
Transmission Corporation. The work is 
being done in Massachusetts and Rhode 
Island and was sub-contracted from the 
Associated Pipe Line Contractors, Inc. 
The field office is at Somerset, Massa- 
chusetts, with two spreads in the field, 
one under Virgil Dorgan, the other un- 
der Alvyn Spears. 


)James H. Merritt Construction Cor- 
poration, 28 Wolcott Street, Hyde Park. 
Massachusetts, expects to complete the 
middle of September, 40 miles of 6-in. 
through 12-in. pipe line for Algonquin 
Gas Transmission Company. J. O. Black- 
mon is superintendent and Ken Colby 
oficé manager. The job is being handled 
from the main office at Hyde Park. 


) Anderson Brothers of Venezuela, C. 
A., 6300 Navigation Boulevard, Houston, 
Texas, is laying a crossing of the Gulf 
of Coro in Venezuela for Creole Petro- 
leum Corporation, which will require 
approximately 80,000 ft of 26-in. pipe. 
The field office is at Las Piedras. “Red” 


Goode is superintendent. 


>Williams Brothers Corporation of 
Canada, Edmonton, Alberta, Canada, is 
engaged in laying 176 miles of 10-in. 
products pipe line between Kingston. 
Ontario, and Montreal, Quebec, and 46 
miles of 6-in. from Farrens Point, On- 
tario, to Ottawa, Ontario, for Trans- 
Northern Pipe Line Company. The field 
office is at Gananoque, Ontario. “Pee- 
wee” Petty is superintendent, Claude 
Lightfoot assistant superintendent, and 
Charlie Simms office manager. 


»)Reese Brothers Construction Com- 
pany, Hugoton. Kansas, began several 
gathering system projects for Northern 
Natural Gas Company that had to be 
shut down until pipe can be obtained. 
The work is divided into areas as fel- 
lows: 40 miles in the vicinity of Rolla, 
Kansas; 30 miles in the Garden City 
area, and 100 miles south and west of 
Guymon, Oklahoma. The work kicked- 
off May 23 and was shut down July 4. 
About 15 miles had been laid at that 
time. Pipe sizes are 4, 6, 8, and 12-in. 
Paul G. Reese is general superintendent. 
Gale Reese welding foreman, Edgar H. 
Reese spreadman, and L. S. Patterson. 
office manager. Patterson has replaced 
C. R. Beighle, who is now in Canada. 


>Sheehan Pipe Line Construction Com- 
pany, 529 National Bank of Tulsa Build- 
ing, Tulsa, Oklahoma, is installing a 
l2.in. river crossing on the Maumee 
River near Maumee, Ohio. C. M. Brown 
8 in charge. : 


bMidwestern Constructors, Inc., 105 
North Boulder, Tulsa 3, Oklahoma. 
makes this construction progress report: 
Aluminum Ore Company, Bauxite, 
tkan-as. Process piping, fabrication, 
70 per cent completed; installation, 50 
per cnt completed. Earl S. Powell. 
Superiiitendent, Morris Garey. office 
manag«r; Jack Graham. Elwood Rolfs, 
and Kilph Bray, area superintendents. 
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Natural Gas Pipeline Company of 
America, Chicago, Illinois. Manifold al- 
terations at Station 107, Emerson, Iowa: 
35 per cent completed. Walter D. Smith. 
Jr., superintendent; Dale Baird, en- 
gineer, and O. L. Westrum. office mana- 
ger. 

Manifold alterations at Station 108. 
Truro, Iowa, 35 per cent completed. 
Orrin J. Watrous, superintendent; Pat 
T. Moore, engineer. and R. E. Brewer. 
office manager. 

Sinclair Pipe Line Company: Inde- 
pendence, Kansas. Construct pump sta- 
tion, Quincy, Illinois; 30 per cent com- 
pleted. Ray M. Johnson, superintendent ; 
Charles Malone, engineer, and W. D. 
Kaufman, office manager. 

Install piping at Humboldt, Kansas. 
station; 25 per cent completed. W. E. 
Taylor, superintendent, and J. A. Stokes. 
office manager. 

Construct pump station, Pontiac, Ili- 
nois; 10 per cent completed. K. L. 
Kreamalmyer, superintendent; Fred 
Trompler, engineer, and Duane C. 
Routh. office manager. 


> Dunn Bros., 801 Mercantile Securities 
Building, Dallas, Texas, are stringing 
80 miles of 30-in. pipe in Tennessee and 
Kentucky for Tennessee Gas Transmis- 
sion Company. Western Pipe Line Con- 
structors, Inc., is the prime contractor. 

For the Texas Eastern Transmission 
Corporation, an indefinite mileage of 
30-in. is being strung in Ohio and West 
Virginia. H. C. Price Company is the 
prime contractor. 

In Illinois, Indiana. and Ohio, 320 
miles of 10 and 12-in. pipe is being 
strung for Ohio Oil Company. Conyes 
Construction Corporation is the prime 
contractor. 

In Ohio, 60 miles of 26-in. pipe is be- 
ing strung for Tennessee Gas Transmis- 
sion Corporation. 

Work continues for El] Paso Natural 
Gas Company in New Mexico and 
Arizona. 


} Western Construction Company, P. QO. 
Box 1135, Hobbs, New Mexico, has un- 
derway 105 miles of 8-in. pipe line for 
Continental Pipe Line Company, ex- 
tending from Port Isabel to the Rincon 
field, Texas. The spread is working out 
of Harlingen under Morris Lasley. 


}} G. G. Griffis Construction Company, 
P. O. Box 418. Tulsa, Oklahoma, has 
contracted 36 miles of 20, 24, and 26-in. 
from Northern Natural Gas Company. 
work to begin as soon as the Federal 
Power Commission gives authorization. 
The pipe will be laid in the vicinity of 
St. Paul and Minneapolis, with the field 
office at the former. 


> Panama-Williams Company, 403 Mel- 
rese Building. Houston, Texas, has un- 
der construction 38 miles of 20-in. pipe 
line for West Texas Gulf Pipe Line 
Company, extending from Wortham, 
Texas, east. The field office is at Fair- 
field. M. E. “Panama” Shiflett is general 
superintendent, Gene Coulter spread- 
man, Cooney Shiflett assistant spread- 
man, Ernest Smith and-L. S. Hooks of- 
fice, and J. O. Doggett master mechanic. 
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Pipe Line Contractors 


> Mannix, Ltd., Calgary, Alberta, Can- 
ada, has in progress 224 miles of 24-in. 
pipe line for Trans-Mountain Oil Pipe 
Line Company, extending from Blue 
River to Coquihalla Pass, British 
Columbia. The field office is at 412 Vic- 
toria Street, Kamloops, British Colum- 
bia. C. P. Baker is project manager. 
“Curley” Wilkerson spreadman, and H. 
Eisler office manager. 





> H. L. Gentry Construction Company, 
921 East Michigan Avenue, Jackson, 
Michigan, is laying 77 miles of 16-in. 
pipe for Buckeye Pipe Line Company. 
which is scheduled for completion about 
October 15. The work is between Allen- 
town, Pennsylvania, and Linden, New 
Jersey. with the field office at Coopers 
burg, Pennsylvania. Frank Morris is 
general superintendent, Dick Coulson 
assistant superintendent, A. J. Brown 
spreadman, John Shafer office manager. 
and Russell Hilts master mechanic. 

In the vicinity of Syracuse, New York. 
20 miles of 10, 12, and 24-in. pipe is be- 
ing laid for Niagara Mohawk Powe 
Company. The field office is at Syra- 
cuse. R. L. Cantrell and Vern Curtis are 
spreadmen and Bob Groth office mana- 
ger. 


> Fulton and Brodie Construction Com- 
pany, P. O. Box 2064, Amarillo, Texas, 
working on 142 miles of 20-in. for 
Platte Pipe Line Company, is shut down 
for lack of pipe. Work is expected to be 
resumed by the middle of September. 
The section is between Holdrege and 


Odell, Nebraska. 


LONE STAR IS 


EQUIPPED TO HANDLE 
ANY SIZE PIPE PROJECT! 





Paul R. Halbert 
J. K. Little 


N. K, McFarland 


Offices — 1014 Mercantile Bank Building 
Warehouse — 10301 Shady Trail 
DALLAS, TEXAS PHONE PR-1603 
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Pipe Line Contractors 


>} P. & S, Constructors, Inc., Cape Gir- 
ardeau, Missouri, are laying 276 miles 
of 14-in. line from Wood River, Illinois, 
to East Chicago, Indiana, for the Shell 
Oil Company. The field office is at Peo- 
tone, Illinois. A. G. “Arkie” Hobson is 
superintendent, and V. E. Connor office 
manager. 





> Hourton Contract ng Company, 2707 
Ferndale Place. Houston, Texas, has the 
following construction work under con- 
tract: 

Approximately 16 miles of 12-in. and 
51 miles of 16-in. crude oil lines in 
Louisiana for Interstate Oil Pipe Line 
Company. The field office is at Houma. 
H. L. Leake is superintendent, S. B. 
Harrison assistant, and H. C. MacWhin- 
nie office manager. Work is in progress. 

15 niles of 30-in. from the vicinity of 
Eros, Louisiana, to the vicinity of Cold- 
water, Louisiana. for Tennessee Gas 
Transmission Company. Tle field office 
is: at Jonesboro, F. A. Silar is superin- 
tendent, L. F. Redfearn office manager. 
and A. E. and F. E. Swanson master 
mechanics. 

Approximately 20 miles of 18-in. gas 
pipe line reconditioning for Texas Gas 
Transmission Corporation in two sec- 
tions, one south of Memphis, Tennessee, 
and one in the vicinity of Wilmot, Ar- 
kansas. Field headquarters are at Mem- 
phis, with J. A. Cantrell superintendent 
and J. B. Stoddard office manager. Work 
in progress. 

Approximately 46 miles of 26-in. for 


HM 


Texas Gas Transmission Corporation 
from Beekman compressor station to 
near Bastrop, Louisiana, north to the 
Mississippi River. Field office Eudora, 
Arkansas. W .H. Hayes is superintend- 
ent, M. L. Thompson assistant, and J. 
C. Strickler office manager. 

Approximately 190 miles of 24-in. 
crude oil line for Rancho Pipe Line 
Company from a point west of Austin, 
Texas, to Shell Oil Company’s Deer 
Park refinery near Pasadena. Oklahoma 
Pipe Line Constructors, as ‘a joint ven- 
ture, are laying 64 miles. from Deer 
Park refinery west to the Brazos River. 
With 18 miles to lay shortage of pipe 
caused this contractor to shut down but 
resumption of work was scheduled for 
September 1. 


} Britton Bros. Contracting Company. 
812-13 Dan Waggoner Building, Fort 
Worth, Texas, is doing considerable 
pipe work inside the Sinclair refinery at 
East Chicago, Indiana. and laying 131% 
miles of 22-in. pipe from the refinery 
south. This is on Sinclair’s new pipe line 
system from Drumright, Oklahoma. The 
131% miles is through the congested area 
of East Chicago. Fred Byers is in charge 
of the work. 

Britton Bros. Contracting Company 
is a new firm, as told elsewhere in this 
issue, formed by J. C. and Herbert Brit- 
ton. J. C. Britton sold his interest in 
Britton Contracting. Company, Inc., of 
Washington, Pennsylvania, to Roy Clark 
some six months ago. 


PIPE CUTTING AND BEVELING MACHINE 


> Jayhawk Construction Company, inc,. 
P. O. Box 419, Great Bend, Kansa-. on 
August 18 began laying 40 miles .{ 6, 
8, 10, 12, and 16-in. pipe in a gath: ring 
system for Kansas-Nebraska N2 ural 
Gas Company. The work is in the . icin. 
ity of Lakin, Kansas. M. A. Nich |s jg 
superintendent and Morgan Blair «ffice 
manager. 


> Bishop and Lock Construction ‘om. 
pany, 1018 Magnolia Building. |L).\las, 
Texas, began work the middle of A igust 
on 60 miles of 3, 8, and 10-in. pi; line 
from the Oletha field to Waco, ‘ exas, 
for Ebasco Services Incorporated. The 
office is at 205 Brown Building, (,roes. 
beck, telephone 237. The warehouse is 
at the Eubanks Welding Shop. Jolnny 
McMahan is superintendent and \V. H. 
Bond office manager. 

The Texas-New Mexico Pipe Line 
Company job will be completed within 
the next few days. This consists of 29 
miles of 8-in. and 5 miles of 6-in. be- 
tween Eunice and Lovington, New Mex- 
ico. The field office is at 115 East Dun- 
ham Street, Hobbs. Howard Laquey is 
superintendent and M. E. Williams of- 
fice manager. 
> Piggott Construction Alberta. Ltd., 
Edmonton, Alberta, Canada, got under- 
way the latter part of August on 57 
miles of 6-in. pipe for the Saskatoon 
Pipe Line Company, Ltd., from Milden, 
to Saskatoon. J. E. Flavin is project 
manager, D. Meyers spreadman, and Al 
Maley office manager. 






Split horseshoe shaped gear permits machine to slip 
quickly over pipe. Fast operating snap chain fasteners hold it — 
in place. A complete cut and bevel can be made in a 12 inch 


various 
pipe in about two minutes. intersec 
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You'll soon save several times the cost of the machine in 
labor, gas and transportation charges. H&M takes approxi- 
mately one-half the labor and gas to make the cut as hand 
cutting and the work is all done in the field. 


Bring this light (24 to 155 pounds) but durable machine 
to the pipe instead of moving the heavy pipe to the machine. 
Remember, H&M designs for SPEED and ECONOMY. 






purself. Let us 
demonstration. 





& PIPE BEVELING MACHINE COMPANY 


311 E. 3rd St. 
TRADE MARK REG. U. S. PAT. OFF. Phone 3-0241 


Tulsa, 
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Records Topple in 1951 


Financial Analysis Shows 


Tue year 1951 was the most successful 
year in the history of the petroleum in- 
dustry in the United States, as new 
records were established in sales, divi- 
dends, crude production and refining, 
wages and tax payments, according to a 
survey by the Chase National Bank of 
the City of New York. The study, 
“Financial Analysis of 30 Oil Compa- 
nies for 1951,” prepared by Frederick 
G. Coqueron of the Petroleum Depart- 
ment of the Chase, covers in detail the 
fnancial and operating activity of a 
group of companies that comprise about 
two-thirds of the industry in the United 
States. 

The combined net earnings of the 30 
companies increased 20 per cent over the 
previous year, from $1739 million in 
1950 to $2090 million in 1951. Total in- 
come amounted to $18,307 million, an 
increase of 18 per cent over the previous 
year, while operating costs and other 
expenses amounted to $14,905 million, 
an increase of 15 per cent over 1950. 

Preferred and common stock divi- 
dends declared by the 30 companies 
totaled $838 million, which is the 
largest amount on record and $152 mil- 
lion more than were declared in 1950. 
This disbursement represents 40 per 
cent of net income. Common dividends 
per share averaged $3.56 in 1951 against 
$3.18 for 1950. 

The combined domestic and foreign 
net crude oil production of the group 
reached a new high of 4,221,000 bbl per 
day, surpassing the previous record 
made in 1948 by 10 per cent and the 
1950 rate by 15 per cent. 

Domestic production contributed 3,- 
209,000 net barrels per day which repre- 
sents 52.2 per cent of the production 
for the entire industry in the United 
States, Combined with their gross pro- 
duction, the 30 oil companies through 
invésiments in non-consolidated compa- 
nies outside the U. S. produced a total 
of 6,180,000 bbl per day or 57.3 per 
cent of the world-wide production, ex- 
cluding Russia and satellite countries, of 
10,766,000 bbl per day. The volume of 
crude oil processed by the 30 companies 
estab\ished another new record, averag- 
ing 6,408,000 bbl per day, which was 
an increase of 12 per cent over 1950. Of 
this «:nount, 5,549,000 bbl per day were 
refine:| domestically and represents 85 
per cont of all the refining operations in 
the U. S. Including the operations of 
hon-c:nsolidated companies, the 30 oil 
comp nies processed a total of 7,227,000 
bbl per day, or 68 per cent of the volume 
vl . entire industry throughout the 

rid 


Total taxes charged to income by the 
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group came to $1668 million, or about 
10 per cent of total income, compared 
with $1150 million for 1950, an increase 
of 45 per cent. The companies also col- 
lected consumer taxes on its products for 
various governments amounting to more 
than $2 billion. 

Expenditures for plant, property, and 
equipment by the 30 oil companies 
totaled $2540 million during 1951, an 
increase of 34 per cent over the previous 
year and only $152 million less than the 
all-time high spent in 1948. In the 6 
years since the end of World War II, 
this group of companies has spent 
nearly $13 billion on plant, property and 
equipment, of which over $6 billion was 
reinvested earnings. 








: : Excess of 
Capital Capital Capital 

Year expenditures, extinguishments, expenditures, 

million dollars milliondollars million dollars 
161... 2540 1511 1029 
1950.... 1894 1258 636 
1949.... 2263 1224 1039 
1948.... 2692 1146 1546 
Bs s6< 2156 905 1251 
1946.... 1422 793 629 
ffTotal 12967 6837 6130 








The companies obtained funds aggre- 
gating $316 million from banks, insur- 
ance companies and public investors in 
1951. Some $258 million represented 
borrowings and $58 million the sale of 
common stock. Working capital of the 
group increased $492 million, from 
$3852 million to $4344 million, princi 


P 920. 








Distribution of dollar income of 30 
oil companies years 1951 and 1950. 





1951 1950 

cents 
Operating costs and expenses........ re & | 72,3 
Deprociation, depletion and other charges 8.3 8.6 
Income and other taxes.............-. 9.1 7.4 
Income applicable to minority interests.. 0.5: 0.5! 
Dividends to stockholders............. 4.6 4.4 
Reinvested in business. ............... 6.8 6.8 


NES ois a5 Sk Ak ieee 100.0 100.0 





1 Of this amount, 0.2 cents were paid to minority stock- 
holders as dividends and 0.3 cents were reinvested. 








pally because cash generated from op- 
erations was $202 million in excess of 
requirements. The year 1951 in relation 
to 1945 shows that total assets of the 30 
companies increased 88 per cent, capital 
employed 83 per cent and gross operat- 
ing income 137 per cent. 

In analyzing the entire industry in the 
United States, Coqueron estimates the 
gross assets of the petroleum industry 
at $36 billion. The gross volume of busi- 
ness in 1951 was approximately $16.7 
billion, an increase of 11 per cent over 
1950. 

The survey shows the world-wide de- 
mand for petroleum products, again ex- 
cluding Soviet dominated countries, 
reached a new high of 11,200,000 bb! 
per day, a gain of 57 per cent over the 
7,100,000 bbl per day consumed in 1946. 
During this period since the close of 
World War II, demand in the Western 
Hemisphere has increased at an average 
annual rate of 8 per cent, lagging be- 
hind the annual average increase of 14 
per cent in the Eastern Hemisphere. 

One of the most significant develop- 
ments in the world oil picture during 
1951 was the ability of the petroleum 
industry to replace the production lost 
by the shutdown of the Iranian oil fields, 
which had contributed an average of 
661,000 bbl per day or 6 per cent of the . 
world supply during the first six months 
of 1951. kk * 








Summary of United States petroleum statistics years 1951, 1950 and 1949. 











Thousand barrels per day Change 1951 
from 1950 
1951 1950 1949 percent 
SUPPLY-ALL OILS 
Domestic production 
en 2s bccn aan Dea ene ven ne 6149 5407 5046 +13.7 
EE a ee eee 564 499 431 +13.0 
TOTAL DOMESTIC PRODUCTION......... 6713 5906 5477 +13.7 
SS ree 491 487 421 + 0.8 
Refined product imports.............sssceccccees 352 363 225 — 3.0 
ee I iis fa 6.004 sen ais orwanmadionns 7556 6756 6123 +11.8 
DEMAND-ALL OILS 
II ae ha ccccae ca siacuvoncdseeneas 7032 6507 5803 + 8.1 
OE EE ee ree 78 95 91 —17.9 
Refined product exports.........-ccsccescccscccs 345 210 236 +64.3 
so S| ee er 7455 6812 6130 + 9.4 
| eer rere ec +101 —56 —7 
CRUDE RUNS TO STILLS 
SN Graces cys hn bans uesae awn weeneek 5996 5257 4903 +14.1 
aia a a cra inwintere RNs EMRE EON 498 482 423 + 3.3 
I irc Foc nccuistaerannaeyeaaioners 6494 5739 5326 +13.2 
CRUDE OIL IMPORTS 
EEN A AEE erent en, a 294 295 275 — 0.3 
Middle ie akiaiek savas wewedsnlonsicetauwes 103 114 101 — 9.6 
I iota 6c aviesicctaueunewkdeenmoes 94 78 ' 45 +20.5 
. 4 RR ere err 491 487 421 + 0.8 
AVERAGE PRICES 
Crude oil (per barrel) 
All grades (Bureau of Mines)...............+-. $2.52 $2.51 $2.54 + 0.4 
Gasoline (per gallon) 
Dealer tank wagon (50 cities).................. 15.33¢ 15. 10¢ 15.05c + 1.5 
pie SS ee errr oe 11. 66c 11.30¢ 11.17c¢ + 3.2 
BUREAUjOF LABOR STATISTICS INDEX 
Refined fee 110.6 103.7 100.1 + 6.7 
All commodities 1947-49<100............ Mes ccion 114.8 103.1 99.2 +11.3 
















for DEEPEST Drilling . . . 
for HARDEST prilling ... 
on LAND or WATER! 
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IDEAL, TYPE 164 











Ten years ago an engineer's dream— 

six years later an Oil Show highlight—- 

today the IDEAL Type 160 Consolidated Rig is the heavy- 
weight champion in drilling equipment. 


Designed to probe subterranean depths of 20,000 feet 
and over, and to be of unmatched ruggedness in toughest 
drilling at any depth, the Type 160 represents the oil 
industry’s aggregate knowledge of everything that equip- 
ment for ultra-deep drilling must embody. 

Powerful draw-works, hoisting tackle, diesel engines 
and pumps, with the last word in automatic control 
equipment and related heavy-duty tubular products, are 
brought together in a custom-built team of unusual 
stamina, flexibility and responsiveness. Together they 
combine technical advances never before built into any 
drilling equipment. 

Yet, all the outstanding features of this 20,000 foot 
power drilling rig are secondary to the economic purpose 





of its existence. The basic design concept of the Type 160 
stems solely from the hard fact that the oil industry, as 
it pushes exploration to greater and greater depths, must 
minimize its dollar risk with drilling equipment of max- 
imum over-all economy. (The fallacy of low first cost has 
been quickly exposed in this hard-fought contest with 
Nature, where the odds are great and the stakes keep 
growing higher.) 

Hence, in the IDEAL Type 160 Consolidated Rig, you 
will find that the governing purpose of its design is to 
combine truly adequate power, speed, dependability and 
efficiency to achieve lowest cost per foot of hole. 

If you have a project volving deep drilling or hard 
drilling, on water or land, with greatest possible over-all 
economy, the IDEAL Type 160 Rig is well worth investi- 
gating. It helps to illustrate, once again, why The National 
Supply Company is today the world’s largest manufacturer 
of oil field machinery and equipment. 


THE NATIONAL SUPPLY COMPANY 


GENERAL SALES OFFICES: PITTSBURGH 30, PA, 


DIVISION OFFICES: Casper + Ft. Worth * Houston « Pittsburgh * Tulsa * Torrance 
CANADA: The National Supply Company, Ltd., 702 Barron Bidg., 610 Eighth Ave., West, Calgary, Alberta 
EXPORT: 600 Fifth Ave., New York 20, N.Y., U.S.A.; River Plate House, 12 South Place, London, E.C. 2 


NATIONAL OIL FIELD MACHINERY AND EQUIPMENT 


SUPERIOR & ATLAS ENGINES 


SPANG STEEL PIPE -« 








LAST WORD IN BIG RIGS designed to handle greater loads 


with more power and with 
greater facility—thus drilling 


deep wells with more speed. 


1 Draw works, Ideal Type 160 Consolidated Rig 
2 Control Position 


3 Ideal Micromatic Drilling Control 

4 Ideal Universal Cathead 

5 Superior Supercharged Diese! Drilling Engines 
6 Ideal-Gyrol Fluid Drive 

7 \deal Duplex Power Pump 

8 Ideal Shaft Drive Rotary Machine 


6}\CONSOLIDATED 


The first Type 160 Consolidated Rig to be manufactured helped set a new world’s 
record in 1949 by drilling 20,521 feet in Wyoming under some of the mos! 
difficult conditions of both underground structure and weather. 


4 The versatile Type 160 Rig on a drilling barge in Louisiana. This installation 
constant use for over 2 years is believed to make a new record in drilling capacity 
for floating rigs. 
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Sharp Denials Stem from Release of FTC Report 


Sharp denials and protests from rep- 
resentatives of several oil firms greeted 
the Federal Trade Commission report 
upon its release to the public recently. 
Although the report was admittedly 
toned down for diplomatic reasons, it is 
still strong enough to cause considerable 
furore here and abroad. 

The FTC report charged the seven 
oil firms involved in the case with being 
the main force behind the setting of 
production quotas in the oil fields of the 
U. S. to help exploit and protect their 
more profitable oil holdings in the Mid- 
dle East. Oil allowables are set by the 
various states in the interest of conser- 
vation. 

“These seven international companies 
operate through layers of jointly owned 
subsidiaries and affiliates, the 378-page 
document read. “Through this corporate 
complex of companies, they control not 
only most of the oil but also petroleum 
refining, cracking, transportation, and 
marketing facilities.” 


This arrangement allowed the com- 
panies to buy and sell among themselves 
in what amounted to bookkeeping trans- 
actions, giving them extra profits that 
were not passed on to their customers, 
said the report. The report also cited a 
number of agreements it claimed the 
oil firms worked out “to forestall in the 
future outbreaks of competition.” 

Attacking the U. S. oil quota restric- 
tion, the report claimed: “Conservation 
in the United States became the cartel’s 
slogan at a time when a rising flood of 
international production threatened to 
depress world prices.” 

Accusations of overcharge were sim- 
ilar to the charges made before release 
of the report by the Mutual Security 
Agency, successor of Economic Coopera- 
tion Administration, that cartel price 
fixing has brought about exhorbitant 
overcharging to the U. S. for oil shipped 
to foreign countries under the Marshall 
Plan. Four of the companies, now under 
fire from the government for their par- 
ticipation in the alleged cartel, have 
been sued by the government for their 
supposedly overcharging of $67,000,000 
on oil shipments. 

An Attorney General James McGran- 
ery aide brought charges against So- 
cony-Vacuum Oil Company, and _ its 
wholly owned subsidiary, Socony-Vac- 
uum Overseas Supply Company, for the 
amount of $14,118,498; Standard Oil of 
New Jersey, for $31,795,619, and Stand- 
ard Oil of California, and The Texas 
Company and their jointly owned sub- 
sidiaries, Bahrein Petroleum, California- 
Texas Oil, Caltex Oceanic, and Mid- 
East Crude Sales, for $21,477,722. 
Claims are said to represent overcharges 
between May, 1949 and May 31, 1952. 

Included in the so-called cartel con- 
spiracy with Anglo-Iranian Oil Com- 
pany and Shell Oil Company to control 
world oil prices are: Standard Oil Com- 
pany of California, The Texas Company, 
Socony-Vacuum Oil, and Gulf Oil Cor- 
poration. 


In its denial of the charges, Socony- 
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Vacuum Oil Company said that the 
secret FTC report “seems to be a part of 
a deliberate program to make this and 
other oil companies engaged in interna- 
tional trade ‘whipping boys’ during an 
election campaign,” and criticized the 
manner in which the report had been 
handled. 

Standard Oil of New Jersey said the 
report threatened to undermine Amer- 
ican integrity abroad and endanger na- 
tional security. A spokesman added that 
its record was clear and it would sup- 
port that record before the people and a 
grand jury 

“Insofar as Gulf Oil is concerned the 
report is not based on fact,” a Gulf 
spokesman reported, adding “Gulf is not. 
a party to any cartel arrangement, either 
international or otherwise.” 

In a statement to the press, Texaco 
declared in part: 

“The policy of The Texas Company is 
to obey the law. The Texas Company is 
not a party, either directly or indirectly 
through any subsidiary or affiliated com- 
pany, to any international oil cartel or 
any price-fixing arrangement of any 
kind, or any monopoly, whether interna- 
tional or domestic, nor do we believe 
that other oil companies are involved in 
any such cartel.” 

According to Senator Ferguson of 
Michigan, the FTC report is mainly a 
re-hash of the findings of a Senate group 
that he headed in 1948, “neither new 
nor very surprising.” 


NACE Meeting to Consider 
Offshore Structure Corrosion 


Technical information on the preven- 
tion of corrosion of offshore oil well 
drilling structures, marine tankers, and 
how mill scale affects the corrosion rate 
of steel in salt water and the effect of 
bacterial corrosion in sea water are in- 
cluded in the program of the South Cen- 
tral Region, National Association of 
Corrosion Engineers’ October 1-3 meet- 
ing at New Orleans. Eighteen technical 
papers in four symposia have been out- 
lined by Technical Program Chairman 
John E. Loeffler of Thornhill-Craver 
Company, Houston. 


API Eastern District 
Meeting Date Changed 


The Division of Production of the 
American Petroleum Institute has an- 
nounced that the date for its 1953 East- 
ern District meeting has been changed 
to avoid conflict with another trade as- 
sociation meeting. Currently scheduled 
for April 15-16-17 in the William Penn 
Hotel, Pittsburgh, Pennsylvania, the 
API meeting will be held instead on 
April 8-9-10. 


Scholarships Set Up 


Standard Oil Company (Indiana) has 
established 14 undergraduate scholar- 
ships in liberal arts colleges in the mid- 
western states in which it operates. This 
will further the training of technical 
personnel, Dr. Robert E. Wilson, chair- 
man of the board, announced. 
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Soviet. Report Oil Quota 
Was Fulfilled in 1951 


Soviet Minister of Petroleum Ba 
kov has reported that the USSR suc. 
fully fulfilled its quota in oil deve 
ment last year. This was announce: 
the International Petroleum Trad 
monthly publication of the U. S. De. 
partment of Interior, Bureau of M 

In 1950 the Soviet petroleum in ‘us. 
try reported a production of 273,000: )00 
bbl, and in 1951 Soviet Minister of :he 
Interior Beria spoke of a yearly ave: ge 
increase in output of 32,700,000 bb: so 
the 1951 total can be calculated to |:ave 
reached 305,000,000 bbl the re>ort 
stated. Baibakov added in his revort 
that new oil fields had been discovered 
and new oil horizons opened due to ex- 
tensive geological prospecting. 

A number of large petroleum refin. 
eries with a throughput capacity of 125. 
000 bbl daily were put into operation in 
Russia last year, according to Baibakoy, 
along with new petroleum and natural- 
gas pipe lines. Baibakov emphasized the 
large increase in capacity of the Soviet 
refineries, which can now deliver im- 
proved products because of their mod- 
ernized equipment. Gross production of 
the machine shops of the Ministry of 
Petroleum rose 22 per cent over that of 
1950, the International Petroleum Trade 
reported, and the productivity of the 
labor force of the petroleum enterprises 
increased 8 per cent. 

Baibakov admitted, however, that con- 
siderable difficulties had arisen in the 
drilling. In the eastern areas the drill- 
ing, in spite of extensive utilization of 
turbine drilling, was hampered by the 
hardness of the rocks to be penetrated. 
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PAD to Conduct Survey 


The Petroleum Administration for De- 
fense has announced it will conduct a 
survey to get latest figures on the na- 
tion’s petroleum industry’s refining ca- 
pacity. Refineries throughout the coun- 
try will receive questionnaires shortly, 
PAD announces, which will ask refiners 
about all phases of petroleum-product 
manufacture. The survey will include a 
tally of all existing refining capacity as 
well as that planned for construction 
through 1954. 


New D & D Chapter Formed 


A new chapter of the Desk and Der- 
rick Club of America has been formed 
at Bartlesville, Oklahoma. Alice Eakin, 
Phillips Petroleum Company, Bartles- 
ville, was elected temporary chairman, 
and Gladys Muder, Cities Service, was 
made temporary secretary. 


Oil Directory Out 


Joe H. Green, Oil and Gas Directory, 
Inc., has announced publication of the 
1952-53 cdition of The Oil and Gas Di- 
rectory. Published from 1947 to 1951 as 
The Texas Petroleum Directory, the 
book was expanded to include Okla- 
homa, New Mexico, and Louisiana and 
the name changed at that time to The 
Oil and Gas Directory. 
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june Gasoline Reserves Up 
36 Per Cent From Year Ago 


Federal revenues from excise taxes on 
gasoline were 36.9 per cent higher in 
June than they were a year ago, the In- 
ternal Revenue Department has re- 

rted. Taxes on gasoline reached a 
total of $71,743,464 for the month of 
June, $19,364,052 above those of June 
last year. Tax on lubricating oil in June 
brought in $11,376,344 or 8.1 per cent 
more than the same month last year, 
and transportation of oil by pipe line 
paid Federal taxes of $2,135,482 in 
June, a 16 per cent gain from the $1,- 
$41,503 brought in by that source in the 
1951 month. 


Petroleum Exports Out 


The Petroleum Administration for De- 
fense has made public the following 
summary of exports of major petroleum 
products from the United States. Fig- 
ures, given in thousands of barrels daily, 
include products exported by tanker 
and barge movement only. 








Motor 
Week gaso- Kero- Dis- Re- 
ending Avgas* line’ sine ttillate sidual Total 


June 27... 29.2 56.2 31.8 135.1 142.5 394.8 
July 4..... 43.7 2.7 24.7 40.2 61.7 

July 11.... 42.4 14.8 17.38 74.9 46.1 195.5 
July 18.... 26.8 16.1 0.6 57.1 91.4 192.0 


* Avgas is partly estimated and includes all methods of 
shipment. 














U.S. Crude Imports Rise 


Crude oil imports to the United States 
have risen for the third straight week 
during the period ending August 9, the 
American Petroleum Institute reports. 

Set out below are figures indicating 
the imports of crude oil and petroleum 
products for the week of August 9 and 
the four weeks period ended that date. 











Crude Residual 

Week ended oil oil Others Total 
(Figures in barrels per day) 

July 19...... 502,200 263,700 29,900 795,800 


August 2.... 650,100 211,500 29,700 882,300 
August 9... 767,800 184,700 18,000 970:500 








Publishes Crude Prices 


Creole Petroleum Corporation has an- 
nounced it is publishing prices at which 
it will sell and purchase Venezuelan 
crude oils f.o.b. Venezuelan deep water 
terminals, Arthur T. Proudfit,- Creole’s 
president, announced that because 
Venezuela is now the largest petroleum 
exporting nation in the world, there 
shouli be published prices for petro- 
leum at Venezuelan ports. 

In accordance with this plan Creole 
has published prices at which it will 
sell end buy Venezuelan crude oil in 
cargo lots at Venezuelan deep water 
port- subject to crude availability and 
Creo!«’s requirements. Prices range 
from $2.95 per barrel for Cumarebo 
crud to $1.40 per barrel for Pedernales 
crude. Any purchases of Venezuelan 
crud: oil made by Creole that are not 
subject to contracts with the Govern- 
men: will be made at the price estab- 
lishe’ by schedule currently in effect. 
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Hale Booklet Reports on 
Oil Industry Financing 


Producers, refiners, and distributors 
of oil and petroleum products obtained 
$96,723,000, petroleum pipe lines $129,- 
500,000, and oilwell tool and supply 
houses $35,300,000 from life insurance 
companies and other long-term investing 
institutions in 1951. Purchases of tank 
cars were financed to the extent of $68,- 
948,000. Thus the oil industry and re- 
lated lines received a total of $329,471,- 
000, according to The 1952 Yearbook of 
Private Placement Financing, published 
June 30 by E. V. Hale and Company, 
Board of Trade Building, Chicago. 

Largest private financing for pipe 
lines was an issue of $57,000,000, 3.375 
per cent 25-year first mortgage bonds 
sold to two life insurance companies by 
Platte Pipe Line Company. Trans- 
mountain Oil Company placed $35,000,- 


- 000, 4 per cent 20-year bonds with an 


insurance company through two inter- 
mediaries, and it was announced that 
Buckeye Pipe Line Company had ob- 
tained a commitment for $30,000,000 on 
3.50 per cent 20-year debentures from 
a group of lenders. Other pipe lines 
financing privately were Triangle Pipe- 
line Company, $6,000,000; and Tus- 
carora Oil, Ltd., $1,500,000. 
Twenty-four producers, refiners, and 
distributors of petroleum and its prod- 
ucts included 12 companies which ob- 


tained 18 oil and gas production loans’ 


totalling $51,431,000. Included among 
those receiving production loans were 
GMB Oil Corporation ($19,500,000), 
Unitoils, Inc., ($11,000,000), Devonian 
Company ($5,310,000), Brazoria Com- 
pany ($3,850,000), La Gloria field ($2,- 
150,000), Poppy Oil Company ($2,713,- 
000), American Liberty Oil Company 
($2,000,000), et al. 

Largest loan to an oil producer (apart 
from production loans above) was $14,- 
000,000 obtained by Delhi Oil Corpora- 
tion from an insurance company and 
three banks, the yearbook reports. Other 
borrowers included Ashland Oil and 
Refining, $10,000,000; Taylor Refining, 
$10,200,000; Deep Rock, $2,500,000; 
Roosevelt Oil and Refining, $2,500,000; 
Derby Oil, $1,500,000, and Shamrock 
Oil and Gas, $1,000,000, et al. 

In the oilwell tool and supply field the 
largest borrower was A. O. Smith Cor- 
poration, makers of casing, with $25,- 
000,000, 3.75 per cent 15-year notes. 
Others included Byron Jackson, $6,800,- 
000; Midcontinent Supply, $2,500,000, 
and Republic Supply, $1,000,000. 

With the exception of $20,000,000, 
3.75 per cent 20-year serial notes sold 
by General American Transportation 
Corporation through an intermediary to 
three life insurance companies, and $9,- 
000,000, 4 and 12-year notes sold to two 
banks and an insurance company by 
North American Car Company, all the 
tank car financing took the form of 
equipment trust certificates. General 
American placed three issues of these on 
a 3.125 per cent 20-year basis through 
an intermediary, aggregating $24,182,- 
000. Warren Petroleum placed two 15- 
year issues aggregating $15,766,000 at 
3.50 per cent with two institutions. 
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NPC Group to Study 


Offshore Oil Prospects 

Walter S. Hallanan, Chairman of the 
National Petroleum Council, announced 
the appointment of a Committee on Sub- 
merged Lands Productive Capacity to 
study and report on the oil and gas 
prospects of offshore submerged lands 
on the basis of technological aspects 
only without regard to ownership or 
title. 

The Department of the Interior’s Oil 
and Gas Division, according to Halla- 
nan, requested such a study stating that 
the problems incident to the discovery, 
development, and production of offshore 
petroleum deposits are different both in 
magnitude and in character when com- 
pared to operations in adjacent onshore 
areas. 

The Committee is headed by L. S. 
Wescoat, president of the Pure Oil Com- 
pany, Chicago, Illinois. 


Steel Strike Effects Linger 


Settlement of the steel strike has 
brought little immediate relief from the 
steel shortage in the oil industry, al- 
though steel is beginning to trickle in 
from the mills. Another thing that could 
cause a serious setback is the steel in- 
dustry’s shortage of ore. There is not 
enough ore at the furnaces to keep run- 
ning all winter, as shipments of ore were 
halted during the strike. Ore boats go 
into docks for the winter when the Great 
Lakes freeze, so an early winter could 
be injurious to the industry. 

Some oil producers believe it will be 
Christmas before normal development 
programs can be carried out and some 
think it may take until Easter. Russell 
Brown, general counsel for the IPAA, 
says he does not believe the drilling 
losses can be made up this year. An esti- 
mated domestic loss of 8000 new ex- 
ploratory wells is the result of the strike, 
plus 1000 new exploratory foreign and 
Canadian wells. Another loss is the de- 
lay of refinery, crude oil pipe line and 
storage expansion projects, and expan- 
sion of natural gasoline plants, which 
results in an estimated loss in produc- 
tion of 900,000 bbl of natural gas liquids 
below the estimated 1952 production. 


Conoco Gets Safety Awards 


Continental Oil Company this week 
marked four years without a fatal acci- 
dent, and, at the same time, two com- 
pany refineries at Lake Charles, Louisi- 
ana, and Glenrock, Wyoming, com- 
pleted five years without a lost-time ac- 
cident, it was announced by J. S. Boy- 
lan, director of Continental’s safety di- 
vision. Boylan also reported that Con- 
oco’s refinery at Wichita Falls, Texas, 
recently recorded one year without a 
lost-time accident. 





GRADUATE METALLURGICAL 
ENGINEER desires position as Corro- 
sion Engineer ; nine years’ experience in 
Automotive and Pipeline Field. Box 
144, c/o The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. 














E-7 




















































































cn 


ieee x 


Pe i tA 








News 





Oil Firms’ Net Income Down, Most Six-Month Reports Show 


A study of a number of U. S. oil firms 
show higher gross incomes for the first 
half of 1952, but lower net returns. Main 
reason given for lower incomes were in- 
creased costs of operating due to the 
inflationary trend of the times, fixed 
price ceilings on products, and pro- 
longed strikes in refineries in the early 
part of the spring. Decreases in produc- 
tion and refinery runs were also seen 
in the reports, mainly due to strikes. 

Atlantic Refining—Gross income for 
the 6-month period totaled $290,080.857 
compared with $269,822,905 for 1951. 
Net income totaled $21,933,764 slightly 
above the $20,724,317 for 1951. 

Bishop. Gross income totaled $840,- 
737 compared with $928,682 for the 
comparable period Jast year. Net profit 
was $51,667 compared with $158,607. 

Cities Service. Net income totaled 
$27,120,714 compared with $32,679,216 
for the like period last year. 

Continental. Gross income reported 
amounted to $190,890,000 for the first 
six months this year, compared with 
$185,417,000. Despite increased gross 
income, however, net profit was down to 
$17,099,000 from $22,033,000. 

Deep Rock.Six months reports showed 
a loss in net income this year of $96,- 
000; 1952 figure was down to $890,000. 

Derby Oil. Gross operating income for 
this year’s first six months totaled $7,- 
707,870 compared with last year’s $8,- 
297,238. Net income dropped to $382,- 
399 from $915,453. 

Gulf Oil. Higher net earnings were 
reported for the first six months of this 
year. $66,981,000 compared with $63.- 
319,000 last year. 

Honolulu Oil. Gross operating income 
totaled $11,839,269 the first six months 
this year compared with $12,151,268 last 
year. Net income totaled $3,744,196 
compared with $3,644,381. 

Houston Oil. Higher gross income and 
lower net income was the result of Hous- 
ton Oil’s activities the first six months 
this year. Gross revenue totaled $12,- 
929,587 as against $12,479,603 last year. 
Net income for the period was $3,010,- 
224, compared with $3,487,767. 

Humble Oil and Refining. First half 
of the year gross income totaled $488,- 
753,900 compared with $461,520,300 
first half last year. Net income was 
$74,992,600 compared with $89,313,500. 

Lion Oil. Net income for first half of 
this year totaled $5,548,122, compared 
with $5,744,053 first half last year. 

Maracaibo Oil. Gross revenue this 
first six months totaled $259,261 com- 
pared with $239,364 last year. Net in- 
come totaled $110,579 as against $318,- 
968, which included capital gain on 
sale of stock interest in Gulf Plains Cor- 
poration. 

Middle States. Net income $1,104,000 
compared to $1,800,000 same period last 
year. Gross income totaled $5,144,700 
compared with $5,059,500. 

Mid-Continent Petroleum. Gross in- 
come figured $84,966,411 compared with 
$75,201,851 same period last year. Net 
income was $8,160,563 compared with 
$8,975,961. 
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Ohio Oil. Net income for first half 
1952 totaled $20,360,622 as against $19,- 
776,750. 

Phillips Petroleum. Gross income 
totaled $346,508,597 compared with 
$287,163,175. Net income totaled $38,- 
933,442 compared with $34,002,597 last 


year. ~ 

Richfield Oil. Net income for first half 
this year totaled $11,731,195 compared 
with $14,997,075 last year. 

Shell Oil. Net income for the first six 
months of this year reached $42,554,913 
compared with $45,220,846 same period 
last year. 

Sinclair Oil. Gross operating income 
totaled $415,631,931 first six months this 
year and $389,805,670 same period last 
year. Net income was $44,589,701 as 
against $38,107,501. 

Skelly Oil. Gross income totaled $49,- 
195,274 first half this year, compared 
with $48,346,504 last. Net income was 
down $5,864,961 compared with $7,- 
144,405. 

Socony-Vacuum. Net income for 1952 
totaled $84,000,000 compared with $76,- 
000,000 first half 1951. 

South Penn. Net income of $3,743,977 
for first six months this year compared 
with $4,226,901 first half 1951. 

Standard of Indiana. Net earnings 
totaled $57,813,880 down from the $71.,- 
068,606 reported for first half last year. 
Gross incomes, however, rose from 
$766,718,420 to $733,172,254. 

Tide Water. Semi-annual net income 
totaled $15,354,926 as against $17,223.,- 
331. Gross income totaled $215,153,554 
as against $199,778.215. 


Oil and Gas Law Institute 
Program Is Announced 


The Southwestern Legal Foundation 
at Dallas, Texas, announces the »ro. 
gram for the Fourth Annual Institut> on 
the Law of Oil and Gas and Taxatic: to 
be presented January 21 through 23. 
1953. The Institute will deal with the 
economics of the oil and gas indus:ry: 
practical and legal problems in d+lay 
rental and shut-in royalty payments: 
rights and remedies for non-dev«lop- 
ment and failure to off-set; federal regu. 
lation of interstate shipment and sale of 
gas; and the present and future jros. 
pects for natural gas. 


Awards Scholarships 


Thirteen sons and daughters of Cities 
Service Oil Company (Delaware) em. 
ployees have been awarded scholarships 
by the Henry L. Doherty Educational 
Foundation, a Cities Service supported 
organization. The scholarships will be 
applied at a college selected by the 
student. Renewed scholarships were also 
granted to 17 additional students en. 
abling them to continue their college 
studies. 


Bottled Gas Demands Up 


Demand for bottled gas in 1951 prac. 
tically doubled the volume of four years 
earlier, the U. S. Bureau of Mines has 
reported. Last year, liquefied petroleum 
gas sales were 21 per cent higher than 
in 1950, which in turn were 23 per cent 
higher than 1949. LPG exports also 
climbed sharply, the B of M reports. 
Demand increased 17 per cent in 1949. 
27 per cent in 1950; 29 per cent in 1951 


NPC Terms B of M Synthetic Report Misleading 


The National Petroleum Council’s 
Committee on Synthetic Liquid Fuels 
Production Costs has presented its an- 
alysis of the Ebasco Services, Inc., re- 
port prepared for the Bureau of Mines, 
analyzing Bureau hydrogenation cost 
figures. 

The Council says that statements cir- 
culated in April misled the public into 
believing that Ebasco concluded that in- 
dustry could finance, build, and operate 
a coal hydrogenation plant that could 
give the motorist a synthetic gasoline 
equal to today’s motor fuel in quality 
and competitive with the present cost. 

The Council pointed out, the Ebasco 
report in its principal economic conclu- 
sion says: 

“We do not believe it would be fea- 
sible to finance the projects described 
in the Bureau of Mines Report dated 
October 25, 1951, with private capital 
under conditions prevailing at January 
1, 1951.” 

The Council says Ebasco pointed out 
that to make the venture attractive, a 
return of about 15 per cent after taxes 
should be realized. This would result in 
a gasoline cost of 28 cents per gallon. 

In contrast to this, the Council has 
been conducting a half-million dollar 
survey of synthetic liquid fuels costs 
which incorporates estimates made by 
coal industry. finance, housing. and pe- 


troleum industry experts. This survey 
placed the actual manufacturing cost at 
41 cents per gallon. 


The Council said, however, that oil 
men are talking about a true synthetic 
fuels plant—not a plant where synthetic 
fuels are a by-product of a chemicals 
operation. It is largely on this point that 
the Council and the Bureau of Mines 
differ in the matter of arriving at cost. 


The Council quoted the Ebasco re- 
port as finding that the Bureau of Mines 
hypothetical plant would derive 53 per 
cent of its income from the sale of chem- 
icals. The Council emphasized this per- 
centage would be too large, due to over- 
production of chemicals when supplying 
even a moderate percentage of the na- 
tion’s fuels. 


Secretary of the Interior Oscar Chap- 
man has complained in a report to con- 
gress that there have been no takers of 
offers for government aid to build a syn 
thetic plant. In a report to Congress he 
urged private industry to go ahead and 
develop commercial plants for trans 
forming oil shale and coal into gasoline 
and other synthetic fuels as soon as pos 
sible. His report estimated it would cost 
$872,150,000 to $1,184,000,000 to de: 
velop a 250,000-bbl a day oil shale i” 
dustry using the gas combustion proces 
developed by the Bureau of Mine:. 
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DEATHS 





»W. A. Berryman, 6], vice president in 
charge of foreign marketing for Gulf 
Qi! Corporation, and a director of a 
number of its foreign marketing sub- 
sidiaries, died in Presbyterian Hospital, 
August 3 after an extended illness. 

Berryman joined Gulf in 1933 in the 
foreign marketing department, and was 
sent to Antwerp, Belgium, where he was 
actively associated in the organization 
and management of some 30 marketing 
subsidiary companies. Following the 
outbreak of World War II, he returned 
to the company in Pittsburgh; and in 
1945 was named assistant to the vice 
president in charge of foreign market- 
ing. He was elected a vice president of 
Foreign Marketing department in May. 
1949. 


)Lammot du Pont, former president of 
E. I. du Pont de Nemours and Company 
and youngest of the three brothers who 
led the twentieth century development 
of the 150-year-old chemical company. 
died July 24. He was 71 years old. III- 
ness that had confined him to his Fishers 
Island, New York, summer home for 
several weeks kept him from the side of 
his two brothers, Pierre and Irenee, re- 
cently, at the company’s 150th anniver- 
sary ceremonies on the site of the origi- 
nal powder mill on Brandywine Creek 
here. Lammot du Pont was the eighth 
member of the du Pont family and the 
third brother in succession to become 
head of the chemical company founded 
by Eleuthere Irenee du Pont de Ne- 
mours, his greatgrandfather, in 1802. 


)George W. Evans, a 30-year employee 
of Continental Oil Company, died of a 
heart attack July 28 at his home in 
Fort Worth, Texas. Evans joined Con- 
tinental Oil Company at Ponca City, 
Oklahoma, in 1922, in the purchasing 
department. He was promoted to assist- 
ant purchasing agent in 1924; became 
general purchasing agent in 1939, and 
was promoted to coordinator of pipe 


lines and manager of purchasing in 
1949, 


)Fred H. Matthews, manager, crude 
and products department, and member 
of the western division operating com- 
mittee, Tide Water Associated Oil Com- 
at died at his home in Oakland, 
alifornia recently. Matthews, had been 
employed by Tide Water Associated for 
more than 39 years. He began as an 
ifice boy in the company’s San Fran- 
cisco general office, and during his em- 
ployment with the company held many 
important administrative positions. 


Dr. E. W. Bodine died suddenly 
August 11. A well-known plant patholo- 
gist he had been in charge of the agri- 
cultural products development section 
for the western division of Shell Chemi- 
tal Corporation in San Francisco. He 
had planned to leave immediately for 

nver, Colorado, to take up his new 
product development assignment for 
Julius Hyman division, Shell Chemical 
Corpo;ation, engaged in the manufac- 


ture of insecticides and soil fumigants. 
Dr. Bodine received both his BS and 
MS degrees in plant science at Colorado 
State College, Fort Collins, Colorado. 
He earned his Doctor’s degree at the 
University of California by doing gradu- 
ate study in plant pathology. 


> Sheldon Clark, chairman of the board 
of directors, Sinclair Oil Corporation, 
died August 15 in Passavant Hospital 
after a long illness. He had been chair- 
man of the board since 1951 and a 
member of the board since 1925. 


> Ward Payne Anderson, general mana- 
ger of the refining division, eastern op- 
erations, of the California Texas Oil 
Company, died suddenly August 12. 
Anderson was graduated from the Uni- 
versity of California with a BS degree 
in chemical engineering and in 1925 he 
joined the research and development de- 
partment of the Richmond, California, 
refinery of the Standard Oil Company of 
California, one of the parent companies 
of the California Texas Oil Company, 
Limited. 


» Ralph W. Gallagher, former president 
and chairman of the board of Standard 
Oil Company (New Jersey) died July 
31. He began in the oil business in 
Olean, New York, in 1897 as an oiler 
and retired as chairman of the corpora- 
tion’s board in 1945. He continued, how- 
ever, as a director of the J. P. Morgan 
and W. T. Grant corporations. 


>H. E. Rockett, Magnolia Petroleum 
Company, died in Dallas, Texas, re- 
cently. He had been with Magnolia since 
1913 and had only one more year to go 
until his retirement. 


» Caxton Brown, retired president of the 
Weston Electrical Instrument Corpora- 
tion, died July 28. Brown had been with 
the Weston organization for half a cen- 
tury. He served as president from 1944 
to 1947 after which he remained active 
as a member of the board of directors 
and executive committee chairman. 

He joined the Weston Electrical In- 
strument Company in 1901 as a repair- 
man. He rose through the ranks to be- 
come manager of the New York office 
two years later. In 1908 he was made 
secretary of the company and a member 
of the board of directors. 

Brown attended Brooklyn Polytechnic 
Institute, Columbia Grammar School 
and was a member of the class of 1900 
at Columbia University. 


> Harold Dunn, driller from Nowata, 
Oklahoma, died July 26. Dunn had re- 
tired in June from Basinger Oil Com- 
pany with which he had been associated 
for 7 years. Earlier he and his brother, 
Blythe Dunn, formed Dunn Brothers 
Drilling Contractors. 


> Cecil Finn, personnel director for 
Superior Oil Company, and Bascomb 
Land, central division personnel direc- 
tor, Lafayette, Louisiana, were killed 
August 8 in an airplane crash near 
Bluemont, Virginia. 
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> Harry Maxwell, 60, former manage: 
of industrial relations for Sun Oil Com- 
pany, died at his home in Ft. Lauder- 
dale, Florida, August 9 after a long ill- 
ness. Maxwell, a Sun employee for more 
than 32 years, joined the company in 
Dallas in 1919 as an attorney, but im- 
mediately was plunged into day-to-day 
operations of the production depart- 
ment. He was for six years in charge of 
a company office at Bakersfield, Cali- 
fornia, and also represented Sun in 
Venezuela. 


He was a graduate of George Wash- 
ington and Georgetown universities. 
holding bachelor of arts and bachelor 
of laws degrees. 


> Walter A. Schulze, 52, a member of 
the research planning board of Phillips 
Petroleum Company, died at Bartles- 
ville, Oklahoma, July 30, following a 
short illness. 


Schulze, a widely-known scientist, 
especially in the oil industry, joined 
Phillips in 1929, and shortly thereafter 
became chief chemist for the company. 
From 1945 to 1950, he was assistant 
director of the chemicals division of the 
research and development department. 

He graduated from the University of 
Texas in 1925, and later took graduate 
work there and at the University of 
California. 


Schulze was the author of numerous 
technical papers pertaining to the pe- 
troleum and chemical industries and 
contributed importantly to the develop- 
ment of many processes in widespread 
use today. He was granted more than 
200 United States and foreign patents. 


»>R. H. Griffin, 31, engineer with the 
oil production department of Cities 
Service Petroleum, Inc., New York City. 
died June 21, 1952, in Bartlesville, Ok- 
lahoma, of fatal injuries received in an 
automobile collision. Griffin first joined 
Cities Service as an evaluation engineer 
in 1939 following his graduation from 
Kansas State College and held various 
positions with the company until the 
time of his death when he was attached 
to the New York office. 


> Theodore Bockman, a chemical! -en- 
gineer with Universal Oil Products Com- 
pany for nearly 18 years, passed away 
on July 30 in Chicago. Brother of George 
A. Bockman, treasurer of Universal, 
Theodore Bockman was well known 
throughout the petroleum refining in- 
dustry both in the United States and in 
England where he recently spent several 
months on a special engineering assign- 
ment. 


A graduate of Illinois Institute of 
Technology, class of 1925, Bockman was 
a member of the Alpha Epsilon Chapter 
of Phi Kappa Sigma fraternity, and of 
the Western Society of Engineers. 


> J. H. McClellan, office manager for the 
River Construction Corporation, Fort 
Worth, Texas, passed away August 9. 
Funeral services were in Fort Worth, 
August 11. He was 50 years old. 
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Personals 


> Harry C. Fowler, Chief of the Fuels 
Technology Division of Region VI, Bur- 
eau of Mines, and Superintendent of the 
Petroleum Experiment Station at Bar- 
tlesville, Oklahoma, has been presented 
the Distinguished Service Award and 
Gold Medal of the Department of the 
Interior. 

The presentation was made during 
ceremonies held at Bartlesville on July 
31. R. A. Cattell, Chief of the Petroleum 
and Natural Gas Branch of the Bureau 
of Mines in Washington, D. C., pre- 
sented the medal. Dr. C. W. Seibel, 
Regional Director of Region VI, Amar- 
illo, Texas, read the citation and the 
nominating letter written by J. J. Forbes, 
Director, Bureau of Mines, Washing- 
ton, D. C. 

Fowler has written or co-authored 
nineteen technical articles pertaining to 
petroleum or natural gas in his 29 years 
with the Bureau. 

In 1923, Fowler was appointed safety 
engineer with the Bureau of Mines at 
Bartlesville, Oklahoma. Five years later 
he was called to Washington to serve as 
Acting Chief of the Petroleum and 
Natural Gas Branch. In 1945 he re- 
turned to Bartlesville as supervising en- 
gineer, and in 1950 became Chief of the 
Fuels Technology Division of Region 
VI, the position he now occupies. 

Stated the citation: “Possessed of the 
rare combination of outstanding tech- 
nical ability and the capacity to lead 
and direct, Mr. Fowler has made many 
technical contributions that were high- 








F. C. W. Paton 


>F. C. W. Paton has been appointed 
general manager of foreign marketing 
for Gulf Oil Corporation according to 
an announcement by Gulf Chairman J. 
F. Drake and President S. A. Swensrud. 

Prior to this promotion, Paton had 
been assistant to the late W. A. Berry- 
man (See Deaths). In his present as- 
signment he will be responsible for 
directing the company’s marketing ac- 
tivities through some 30 subsidiaries op- 
erating outside continental United 
States. Paton is a graduate of the Uni- 
versity of Pennsylvania. He joined Gulf 
in 1939, 


> R. P. Huggins was named vice presi- 
dent of Gulf Oil Corporation and Gulf 
Refining Company. T. H. Wallace suc- 
ceeds him as vice president of Western 
Gulf Oil Company, with offices in Los 
Angeles, California. 

Huggins, heretofore vice president of 
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Harry C. Fowler, chief of the Fuels Technology Division, Region 
Vi and superintendent of the Bartlesville Station, U. S. Bureau of 
Mines, receives congratulations from R. A. Cattel, chief of the Petro- 


leum and Natural Gas Branch. 


lighted by his safety engineering. Par- 
ticularly noteworthy is his work on the 
hazards connected with hydrogen sulfide 
in drilling and in handling crude oil and 
refined products. Several of his many 
publications relate to this prevalent 
hazard. His record as an administrator 
and supervising engineer of the largest 





R. P. Huggins 


Western Gulf Oil Company in charge of 
California operations, has been elected 
a vice president of Gulf Oil Corporation 
and of the Gulf Refining Company, the 
two companies announce. He will take 
charge of the crude oil purchasing ac- 
tivities of the two companies under gen- 
eral supervision of J. H. Russell, vice 
president in charge of pipe lines and 
crude oil purchasing. He will take up 
residence at Houston, Texas, where 
crude oil purchasing department is 
situated. He has been with Gulf for 31 
years. 

Wallace, a veteran of 26 years with 
Gulf was graduated from Texas A. and 
M. College. In 1929 he was transferred 
to the Houston division, production en- 
gineering department. He was stationed 
in the Los Angeles office in 1947, and in 
1949 made manager of the exploitation 
department and executive assistant to 
Huggins. 
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Government petroleum experiment sta- 
tion in the world is an enviable one. For 
his technical achievements, devotion to 
the cause of conservation, and services 
to his fellow men, Mr. Fowler has earned 
the highest honor of the Department of 
the Interior, its Distinguished Service 
Award.” 


>» Charles J. Deegan, associate of Cum- 
mins and Brinkerhoff, Consulting En- 
gineers, Fort Worth, Texas, has resigned 
and plans to establish his own consult- 
ing and advisory service. 


> W. C. Stevenson was elected vice presi- 
dent in charge of industrial relations for 
Union Oil Company of California, 
Reese H. Taylor, president, announced. 
Stevenson formerly was assistant to the 
executive vice president, industrial re- 
lations. 

Stevenson joined Union Oil in May, 
1925, as a utilities inspector at Oleum 
refinery and progressed to superintend- 
ent of distillation in 1939. In 1940 he 
was transferred to the Los Angeles re- 





W. C. Stevenson 


finery in the same capacity and later 
made manager. He returned to Oleum 
as manager in December, 1942. In April, 
1946, he was appointed assistant to the 
executive vice president. 









—— —3 cs Sor eae oe 1 lS 


= eee se om 3462 Ge 





sta- 
For 
1 to 
ices 
ned 
t of 
vice 





Personals 





>K. W. Rugh will become manager of 
the public relations department of Phil- 
lips Petroleum Company replacing 
Chester W. Cleveland who has resigned 
to.re-establish his own public relations 
firm in Chicago. 

It was also announced -by K. S. 
Adams, chairman, and Paul Endacott, 
president, that Fred Pralle will become 
publicity director reporting directly to 
Rugh. 

Rugh has been in the service of Phil- 
lips for more than 22 years, during the 
first 17 years having been engaged in the 
sales and distribution of liquefied petro- 
leum gases, including manager of Phil- 
gas Company, a Phillips subsidiary. He 
has served as assistant manager sales 
department during the past five years. 


> J. M. Pattinson, C. B. E. and H. E. 
Snow, C. B. E., were appointed manag- 
ing directors of Anglo-Iranian Oil Com- 
pany. 

Pattinson, who was the company’s 
general manager in Abadan throughout 
the last year, returned to the head office 
in London in 1945 and four years later 
was made a deputy director. 

Snow has been connected with the 
Anglo-Jranian group since 1921 and, for 
the past 16 years, has been a member of 
the company’s distribution department, 
of which he became deputy director in 
1946. 

Their appointments follow the resig- 
nations of J. A. Jameson, C. B. E. and 
F. G. C. Morris, who were appointed to 
the board in 1939 and 1946 respectively. 


> Curtis G. Condra, Stanolind Oil and 


Gas Company, Fort Worth; J. H. Dunn, 
The Shamrock Oil and Gas Corporation, 
Amarillo; H. B. Fuqua, Texas Pacific 
Coal and Oil Company, Fort Worth; 
R. G. McIntyre, Standard Oil Company 
of Texas, Houston; and W. A. Moncrief, 
Fort Worth, were named by the Texas 
Mid-Continent Oil and Gas Association’s 
executive vice president, Charles E. 
Simons, to serve on its advisory com- 
mittee to the Interstate Oil Compact 
Commission. Texas is a member state of 
the Compact. 

The Commission, made up of repre 
sentatives from oil producing states de- 
voted to the conservation of oil and gas, 
is holding its Summer meeting Septem- 
ber 1-3 at Banff, Canada. 





Dallas-Fort Worth Nomads at the 
last regular dinner meeting were: 

Mac Hiltpold, Buda Engine; George 
Stevens, Cummins Engine; Jack Mussler, 
Continental Supply; K. B. Winstead, 

Oil Well Supply; Cliff Athy, Ideco; 

Mike Hazel, Oil Well Supply. 





Other Dallas-Fort Worth Nomads 
present were: Elmer Rubec, American !ron 
and Machine; Cliff Durley, Continental 
Supply; Jack Davis, Continental 

Supply; Bill Behrdorst, American 

Iron and Machine; F. R. (Colonel) 
House, Bethlehem Supply. 
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Also at the Dallas-Fort Worth Nomads wingding are 

Glenn Tableman, WKM Company, center, who is clowning 
with some wizard-eyed specs while Joe Kelly, 

Reed Roller Bit Company, left, and Harry Stansbury, 
Atlantic Refining Company, grin at the spectacle. 


Takir on food are: Frank Millard, Schlumberger; 

Nick “inker, independent producer from Old Mexico; H. C. 
Bran: Schlumberger; Ken Daggett, Welex Jet Services, Inc.; 
Abbo Sparks, The Petroleum Engineer; Glenn Tedford, Foster 
Cathe -d; ‘Everett Cole, Emsco Derrick & Equipment Company. 
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Amazing but true, over 99.8% of the thousands of Clark 
“Right Angle” Compressors built since 1936 are still operating 
today. This remarkable service record emphasizes a fact 
known to every “Right Angle” operator: Clark HRA 
Compressors have the stamina and ruggedness, the built-in 
quality to keep them on the job indefinitely. Their simplified 
2-cycle, in-line design, together with precision construction, 
are responsible for extremely long life and low maintenance. 
If you require the ultimate in dependability, be sure to 
investigate the new high compression HRA. It features 
increased economy and even finer precision construction, 
combined with proven durability. 


CLARK BROS. CO., OLEAN, N. Y. 
-RECISION BY THE TON DIVISION OF DRESSER OPERATIONS, INC. 
Sales Offices in Principal Cities Throughout the World 


CLUE compressors 


GAS-ENGINE-DRIVEN © STEAM-ENGINE-DRIVEN © MOTOR-DRIVEN © CENTRIFUGAL 


These 20 Clark RA and HRA Gas- 
Engine-Driven Compressors, operating 
in a West Coast refinery, are typical of 
the huge installations in refining, con- 
servation and pipeline services through- 
out the world. 


© 1952, Clark Bros. Co., Division of Dresser Operatic™:. Inc. 


To obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, September, ! 952 


































Visiting with the Houston Nomads recently were: Mukti P. Mukherji, inspector 
of explosives, Department of Explosives, Government of India; A. J. Olsen, chief 
engineer, Continental Supply, Houston; Harold F. Browne, chief, Accident Prevention 
Branch, Bureau of Mines, speaker at a recent meeting of the group, and Don L. 
Carrell, petroleum consultant, La Paz, Bolivia. 























> Harris Bateman, chief engineer, Cities 
Service Oil Company (Delaware), will 
soon join the Petroleum Administration 
for Defense in Washington as head of 
the materials sections, it was announced 
by S. B. Irelan. president. During his ab- 
sence C. S. Mitchell, in addition to his 
duties as manager of crude oil supply 
and transportation, will be the executive 
in charge of the engineering division. 

Ben D. (Tex) Leuty, Bartlesville, 
has been made assistant chief engineer. 

A long-time Cities Service employee, 
Leuty joined the Cities Service junior 
engineer training school in 1924 after 
Sydney A. Swensrud graduation from Texas A & M College 
with a BS degree in civil engineering. 
He took his permanent assignment in 
the engineering division, and later, was 
named chief civil engineer. In 1950 he 
was transferred to the crude oil supply 
and transportation division as special 
assistant to the manager, then named 
assistant manager of the division, in 
charge of affiliated pipelines. He will 
continue in this position. 





bSydney A. Swensrud of Pittsburgh, 
Pennsylvania, president, Gulf Oil Cor- 
poration, will be chairman of a Septem- 
ber drive in the petroleum industry to 
increase systematic savings in U. S. De- 
fense Bonds among the nation’s 500,000 
oil workers. About 125,000 of them are 
how payroll savers; the campaign’s goal 
is to sign up at least 125,000 more. 
Complete cooperation in the drive has 
been pledged by the National Petroleum > H. J. (Jack) Readle has joined Husky 
Council, headed by Walter S. Hallanan. Oil Company, Cody, Wyoming, as mana- 


president of the Plymouth Oil Company. — ger of purchasing and warehousing. 
Support of the drive has also been Prior to becoming associated with 
pledged by Frank M. Porter, president Husky, Readle was regional purchasing 
of the American Petroleum Institute. agent for Phillips Petroleum Company 

Sweasrud joined the Gulf Oil as ex- at Houston, Texas. Readle received his 
cutive vice president in May, 1947, be- schooling in Oklahoma and attended the 
comin: president a year later. He prev- Northeastern State Normal College at 
rid had been executive vice president Tahlequah, Oklahoma. He was with 
Or the 


the Standard Oil Company of Ohio. Phillips for almost 30 years. 
which he joined in August, 1928, as as- 














‘istani to the president. Swensrud re- > Herman C. Cowdery of Bartlesville, 
ceive his Bachelor of Science degree Oklahoma, has been named assistant 
at the University of Minnesota in 1923. purchasing agent for Cities Service Oil 
and hi’ master’s degree at the Harvard Company (Delaware). Cowdery re- 
Gradicte School in 1927. ceived his education at Kansas State 
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College, graduating with a degree of 
BS in civil engineering and an MS in 
applied mechanics. He did two years of 
research at the college before joining 
the Kansas State Highway Department. 
He was employed by Cities Service in 
1937 as a member of its Engineering 
Department. After serving in several! 
capacities with both Cities Service Oil! 
and Cities Service Gas companies, he 
was transferred back to the oil com- 
pany’s engineering department in 1946 
to direct the company’s junior engineer 
training school. 


> L. H. Butterworth has been promoted 
to a new position as manager of opera- 
tions, cost control, and personnel divi- 
sion of the manufacturing department of 
Standard Oil Company (Indiana) in the 
general office at Chicago, Illinois. 

C. A. Cogan will succeed him as as- 
sistant general superintendent of the 
company’s Casper, Wyoming, refinery. 
Cogan has been superintendent of the 
projects, capital expenditures, miscel- 
laneous contracts sections in the manu- 
facturing department. 

Butterworth joined Standard in 1937 
as a chemical engineer in the research 
department at Whiting, Indiana. In 
1942 he was transferred to the manu- 
facturing department as an assisfant 
general foreman in the light oils division 
at the Whiting refinery, serving first in 
the light oils finishing department and 
later in the crude stills department. He 
was promoted to assistant general super- 
intendent of:the Casper refinery in 1947. 











Permian Basin 


OIL SHOW 


OCTOBER 16-19 
ODESSA, TEXAS 
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product 


Premium Quality Features 


@ Body, bonnet, yoke, wedge, and hand-wheel of 
this sturdy R-PaC Gate Valve are forged steel. 
Wedge is heat-treated. Seating surfaces are 
smoothly ground and chromium plated for near dia- 
mond hardness. Stainless steel swinging gland eye- 
bolts and nuts won’t corrode or freeze. Furnished 
in 14” to 2” sizes. Screwed, flanged, or welded end. 

It’s a premium quality valve but NOT premium 
priced. See your R-P&C distributor or write near- 
est R-Pa&C district office. 


R-PaC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 


Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn, 


To obtain more information on products advertised see page E-51 
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Simplified Radioactivity 
Survey Instrument 

Portable, self-contained radioacti: ity 
survey instruments of the gamma i: pe 
generally use a microammeter to i di- 
cate the radiation level. Ideally t!..se 
survey instruments should be low in. ost 
as well as compact and rugged. Yet 
microammeters are inherently nei’ ier 
cheap nor rugged, nor are they sv ted 
to mass production in extremely | rge 
volume. A new gamma survey in:'rv- 
ment, recently developed by S. R. Gil. 
ford and S. Saito of the National Bu: cau 
of Standards electronic instrumenta- 
tion laboratory, requires no micream- 
meter. 

In the NBS instrument, which was 
developed for the Navy Bureau of Ships, 
radiation levels are read directly {rom 
a potentiometer dial. To read an un. 
known value of radiation, the operator 
turns the dial to the point at which an 





Fig. 1. Radioactivity survey instrument 
eliminates the rather expensive and fragile 
moving - pointer microammeter generally 
used to indicate radioactivity levels. 


audio oscillation just begins. This point 
is determined aurally with the small 
earphone that is ‘standard equipment for 
most survey instruments. This aural in- 
dication is particularly convenient for 
plotting contours of equal radioactivity; 
with the dial set for a particular radia- 
tion level, it is an easy matter for the 
operator to walk along and _ locate 
aurally a series of equally radioactive 
points. 

Like many other gamma-radiation 
survey instruments, the NBS device uses 
a detector tube of the halogen-filled GM 
type, together with a vibrator high- 
voltage power supply operating from 
flashlight-type batteries. Output current 
of the detector is proportional to the 
incident radiation. 

The heart of the aural indication 
method is a thyratron relaxation oscilla- 
tor circuit. If the potential differences 
between the grid and cathode of the 
thyratron exceeds the firing potential. 
the circuit will oscillate. The unknown 
voltage derived from the detector tube 
current is applied to the outer terminals 
of the potentiometer, while the thyra- 
tron grid is connected to the moving con- 
tact. The potentiometer setting at the 
threshhold of oscillation thus depends 
on the radiation level, and the potentio- 
meter dial can be calibrated directly in 
radiation units. x * 
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The viscosity index chart was 
developed to extend the working 
range of the Dean and Davis 





viscosity index scale to heavier 
and lighter stocks than !ubricat- 
ing oils, and to provide a con- 
venient means of viscosity in- 
dex estimation from any two 
viscosity measurements within 
40° to 300° F 

Example: [he Saypoit Uni- 
versa! viscosities of an oi] are 
120 seconds at 210° F. and 2560 
seconds at 100° F A straight 
line is drawn between the 100° 
F point on the left scale to the 
2650 second point on the right 
scale. Similarly, the 210° F. 
point is connected by a straight 
line with 120 seconds. By inter- 
polation between the curved 
lines in. the center of the chart, 
the point of intersection X. of 
the drawn straight lines marks 
the viscosity index of the oil, 
approximately 55. The viseosity 
of this oi) at any other tem- 
perature may be estimated by 
passing a straight edge through 
Point X, intercepting the vis- 
cosity scale at the viscosity cor- 
responding to the intercept on 
the temperature scale. 

Each curved line on the nom- 
ographie chart is the locus of 
index points corresponding to 
stocks of constant viscosity in- 
dex. The portions of these lines 
lying\ between the two heavy 
broken lines were plotted di- 
rectly from the data and for- 
mula of Dean and Davis. There 
is s slight disagreement be- 
tween the viscosity indices in 
the chart and those of Dean and 
Davis stocks having viscosities 
between 4C and 45 seconde at 
210° F The curves from Dean 
| and Davis did not join smoothly 
| with the data on lighter stocks 
in this region As a result, the 
viscosity indices of oils in this 
range are slightly higher when 
read from the chart than when 
calculated from the Dean and 
Davis equation. 

Viscosity indices can ve read 
from this chart with an accu- 
racy oroportioned to the ex- 
eerimenta) accuracy of the vis- 
cosity determinations. In the 
60-120 viscosity index range, 
the estimation from the chart 














curacy in the lower range of the 
viscosity index scale which is 
anwarranted by the experi- 
mental accuracy. 
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VISCOSITY INDEX CHART 
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—Chart by courtesy Universal Oil Products Company. 
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KINEMATIC VISCOSITY CENTISTOKES 
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Fisher offers the most vers 

lete line of Diaphragm M 
eanubacianta 7 hanes 
ditions up to 6,000 pounds. Ay 
metals for highly corrosive se 
alloys for high temperature wot 
are built for your specific requir 


FISHER ALLOY SPRINGS are tested VARIETY OF BODY TYPES and 

for load tolerances of plus or materials—iron, steel, bronze, 

minus 242%. alloys, single and double seated, 
angle and globe. 


2 YOKE MOUNTING PADS for WIDE CHOICE OF INNER VALVES 
valve positioner and other to provide desired flow char- 
auxiliary equipment. acteristics. 


QUALITY CONTROLLED materials WALL SECTIONS conform with 
and workmanship. ASA fittings code. 


VERSATILE! ECONOMICAL! 


Teflon V-Ring Packing, requiring no lubrication, is 
standard on all Fisher Diaphragm Motor Valves 


Dual Teflon packing also available. 2 sets 
of packing separated with bleed area 
where purge zone is desired. Positively 
prevents outbound leakage—or inbound 
leakage under vacuum service. For 
dangerous t ic, corrosive, etc. applica- 


ER GOVERNOR COMPANY - Marshelltown, lowe 


= 





LEADS THE INDUSTRY IN RESEARCH 
FOR BETTER PRESSURE CONTROL 
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TIME: ENGLER, REDWOOD, REDWOOD ADM. SAYBOL UNIV 
3000 _ $000 
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ABSOLUTE VISCOSITY (CENT! 
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There are two sets of scales which must not be confused with 
each other. The scales at top and right-hand side go together, 
and apply only to very viscous products beyond the range of 
other scales. 

The lower bottom scale applies only to Degrees-Engler. The 
upper bottom scale applies to all other readings, including 
Engler-Time. 

In changing from one viscosimeter to another, scales at left 


= right are not used. Scales at top never used with those at 
ttom. 


EXAMPLE: For ordinary cases. 

GIVEN: Saybolt Universal Viscosity = 120”. 

DESIRED: Case (a) Barbey reading. 

Case (b) Engler-Degree reading. 

PROCEDURE: Find point on bottom scales for Saybolt 
Universal corresponding to 120” (A). Follow up vertically 
to curve marked Saybolt Universal (the known instru- 
ment) (B). 


VISCOSIMETER CONVERSION CHART 


30 «40 


EMPERATURE AS THE VISCOS! 





SAL, FU 
40,000 


7. 


VISCOSIMETER 
CONVERSION CHART 
Revised 
Copyright 1921-1940 by The Texas Company 
and previously published in the company's 
magazine “‘Lubrication,” April, 1945, 


Reproduced by special permission. 


(a) To get Barbey reading: Follow horizontally to curve 
marked Barbey (C). Drop down to bottom scale for Barbey and 
read (D). Reading = 208°. 


(b) To get Engler-Degree reading: Follow horizontally to 
curve marked Degrees-Engler (E). Drop down to lower of the 
two bottom scales, for Engler-Degrees and read (F). Reading 
= 3.60° ie., 120” Saybolt = Barbey 208° = Engler 3.60. 

EXAMPLE: For €ery viscous fluids. 

GIVEN: Engler-Degrees = 1100°. 

DESIRED: Saybolt Furol reading. 

PROCEDURE: Find point on upper scales under Degrees- 
Engler corresponding to 1100° (G). Follow vertically 
down to Degrees-Engler curve (H). Follow horizontally to 
curve marked Furol (J). Rise vertically to scales under 
Furol and read (K). Reading = 3800” ie., 1100° Engler 
= 3800” Furol. 
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STEADY PUMP POWER on this 3,193- rnational U-2A engine. 
Other natural gas-burning IH engines range from 13.6 to 49 horsepower. 


100 Internationals Bring Up The Crude 


Down Oklahoma way where oil wells are as Testimony like this is heard wherever de- 


common as cattle, oilman W. H. Pine of pendability and low maintenance costs are 
Okmulgee, operates more than 100 wells with prime factors in choosing a power plant. 


International pumping engines. Specify International Power on your pumps, 


“You can’t buy a better engine,’ says Mr. both for new installations or replacements. 


Pine. “Some of mv uni INTERNATIONAL HARVESTER COMPANY 
y units have run 24 hours a annie t Game 


day, seven days a week for more than three 





, . Send for informative, 16-page illus- 
years without overhauling. You sure can de- trated catalog No. A-384-NN, describing 


pend on Internationals.” International oil field pumping engines. 











q a 
INTERNATIONAL POWER THAT PA\ 


INTERNATIONAL 
HARVESTER 
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| VISCOSITY CONVERSION FACTORS 
Absolute Kinematic 
Saybolt E viscosity, viscosity, Redwood Saybolt Redwood | 
ngler Rie ; 
universal Peat centipoises,! poises per No. 1 Furol admiralty | 
seconds gre also relative g. per ce, seconds seconds seconds | 
| viscosity n/d | 
32 1.08 1.41 0.0141 30 | 
34 1.14 2.19 .0219 31 
36 1.19 2.92 .0292 33 
38 1.25 3.63 0363 34 
40 1 31 4.30 . 0430 36 
42 1.37 4.95 0495 38 
44 1.43 5.59 0559 39 | 
46 1.48 6.21 0621 41 | ? 
| | 48 1.53 6.81 .0681 43 | ‘ 
, 50 1.58 7.40 0740 44 : 
55 1.73 8.83 0883 48 , 
; | 60 1.88 10. 20 1020 53 : 
; | 65 2.08 11.53 1153 57 , 
| 70 2.17 12.83 1283 61 ; 
“i 75 2.31 14.10 . 1410 65 . 4G 
| 80 2.46 15.35 1535 69 | ; 
| 85 2.59 16.58 . 1658 73 , 
90 2.74 17.80 . 1780 ; 77 é 
’ ! 95 2.88 19.00 1900 | 81 ' 
: | 100 3.02 20. 20 2020 10 15 86 $ 
* 110 3.31 22. 56 . 2256 1] 16 94 
‘ 120 3.60 24.90 2490 12 17 102 
, 130 3.69 27.21 . 2721 13 18 111 
140 4.19 29.51 2951 13 18 119 
160 = sae 34.07 .3407 15 20 136 ; 
180 5.35 38. 60 3860 17 22 153 
200 5.92 43.10 .4310 19 23 170 , 
225 6.64 48.70 4870 21 26 191 
250 7.35 54.28 . 5428 23 28 212 
300 8.79 65. 40 . 6540 28 32 254 
350 10.25 76.49 7649 32 37 296 
400 11 68 87.55 .8755 37 42 338 
450 13 00 98 .60 9860 42 47 380 
500 14 00 109.6 1.096 46 52 422 
550 16.00 120.7 1. 207 50 56 465 
600 17.00 131.7 1.317 55 61 507 
650 19 00 142.7 1.427 60 66 549 
700 20.00 153.7 1. 537 64 71 591 
800 23 00 175.8 1 758 74 81 676 
‘ 900 26.00 197.8 1.978 83 91 760 
1000 29.00 219.8 2 198 92 101 845 | 
1500 43 00 329 9 3. 299 138 150 1267 
2000 58. 00 439 9 4 399 184 200 1690 
2500 72 00 549.9 5. 499 230 250 ' 3112 
3000 87 00 659.9 6.599 276 300 2535 
3500 101.00 769 9 7 699 322 350 2957 
"Values in this column must be multiplied by the specific gravity of the fluid at the temperature of the | 
tr easurement to complete the conversion | 
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Coil: peripherial 
compression type 
expander, contained by 
the ring, simplifies 

application— fits 
existing grooves. 






Straight-line 
oil flow, unrestricted 
by expander, assures 
maximum drainage. 





Flexible ring 
{ section assures 
\\ cylinder contact at 
; all points — provides 
uniform and posi- 
tive wiping 
action, 


‘ Tension is ; 
adjustable by inserting 
washers here. 


Spring wire of rec- 
tangular cross-section 
gives expander stability 
reduces localized 
stresses — assures 
uniform tension. 







PI 
| Ring and Expander 





COOK //SUPER-FLEX// 


| Petbring “Manttin Greve OIL CONTROL RINGS 
Y bindiinieias — cylinder contact is. ~ y rine 
. — undisturbed by ay meet the crying demand for a more 
piston “slap”. flexible ring that will conform to cylinder 


distortion and at the same time provide 
uniform wiping action all the way around the 
cylinder. Available in many styles to meet 
varying piston conditions, these advanced design 
oil rings reduce lube-oil consumption and maintain 
their efficacy throughout ring life. Write for recommend- 
ations job-engineered to your particular engine requirements. 
C. Lee Cook Mfg. Co., Incorporated, Louisville 3, Ky. 
Representatives in principal industrial cities. 


COOK 


PISTON RINGS 


Expander never 
‘touches groove lands 
or bottom— preventing 

damage to groove __ 4 
and expander. 
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3 FLOW OF OIL THROUGH PIPE LINES 











Those who occasionally have to make computations relating to the flow of fluids through pipe lines may well be con- 
fused by the numerous formulas in use, and particularly by the variation in the systems of units employed. The following 
information has been compiled for the purpose of establishing a simple, fixed procedure. It is recommended, nevertheless, 
that the calculators shall review the literature on pipeline flow, as it is thought that in this way they will gain confidence 
in the modified Chezy formula recommended below. 


EXPLANATION OF SYMBOLS 


B= barrels (42 gal.) Q = rate of flow barrels (42 gal.) per hr. 
d = inside diameter of pipe (in.) R = Reynolds number 
d, = outside diameter of pipe (in.) s= specific gravity (Water 1) 

D = inside diameter of pipe ({ft.) t = Saybolt seconds 

f = friction factor t, = pipe wall, in. 

'; = fiber stress—lb. per sq. in. u = absolute viscosity (Ib., ft., sec.) 

h = loss of head in feet of fluid pumped v = velosity, ft. per sec. 

P = friction loss, lb. per 1000 ft. W = weight, tons per mile 
P, = pressure—lb. per sq. in. w = weight, lb. per ft. 

p = density lb. per cu. ft. (Water=62.4283 lb.) z = aboslute viscosity (centipoise) 

To convert viscosity, usually reported in U.S.A. in Saybolt secoi™s, to absolute viscosity in centipoises (z) use the 


following: z= s(0.22t —*). If viscosity is given in English Units (u), convert as follows: z = 1488.16u. 
41. 
To convert gravity reported in API degrees to specific gravity (s) use the following: s(60°¥./60°F.) ein 


Formula: 
_ 6.61 £Q*s _¢ Pa )* _ (661 ws) % Pd 
pal WW) or Q= ( can (2) or d= (- (3) or f= gee 

The above variants of the Chezy formula, as written by Darcy, account for all mechanical quantities involved except- 
ing the variation in roughness of the pipe wall. Successful application of the formula depends, therefore, on the selection 
of a proper friction factor (f) and values for “f” for various Reynolds numbers (Dvp/u = 2213.5Qs/dz) may be obtained 
from the following graph: 

f vs. R GRAPH 


Pe 400 


The straight line AB is used for streamline flow or when “R” does not exceed 2,000, its equation is {R = 64. The 
curve CD is Stanton and Pannell’s values of “f” for small, smooth pipe and is used for turbulent flow in new steel pipe 6 in. 
and larger in diameter when “R” is 3,000 or. more. The interval between R 2,000 and R 3,000 is unstable and the flow may be 
either streamline or turbulent, so for this range, turbulent value, for “f” should be used. For turbulent flow in new steel! 
pipe, smaller than 6 in. diameter. “f” values will exist higher on the scale than CD and these are shown on the graph at 
EF for 2% in. to 4 in. new steel pipe and at GH for 1% in. and 2 in. new steel pipe. 

It will be noted from the foregoing, however, that when rate of flow (Q) is desired for a given pressure drop (P) in 
a given line, the application of the graph above involves a trial and error procedure that makes its use unattractive. To 
eliminate this procedure it is known to be sufficiently accurate, when “R” is between 7,000 and 200,000, to write for 1% in. 
and 2-in. new steel pipe that f = 0.321/R°™, for 24%4-in. to 4-in. new steel pipe that f = 0.295/R°™ and for 6-in. to 12-in. 


following formulas: 























3 1.77 0.77 0.28 4.77 Ss 0.361 0.77 0.23 17 = 3 
7 1% in. and2in. P= = Q — : => ee) 7 d= ( : . Q 4.97 
= -e 0 331 on gt ed : Pdi" : 1 7 0 331 a7? zg’ * cael 1 
Ba 2% in. to 4 in. P= ro = (anes) a= ( 7. \ ar 
. -. 0.291 oo" a?” 2° * -- Pd: e% = 0.291 s 7 Zz 4 Q -) % 
™ 6 in. to 12 in. P= ra = are 7 =) i (d= ( P a 
For STREAMLINE Flow i 
F wes Q me ( Pd* ) _ ( 0.1911 Qz ) h 
All sizes P=0.1911 = e=(— d= . 
USEFUL FORMULAS 
Velocity v= 0.2859 Q/d? or QO = d? v/.2859 or d = (0.2859 Q/v)% 
Barlow P= 2t, £,/d. or £, =d.P /2t, Pipe contents 1000° B =0.9714 d? 
Pipe Weight W = 28.2 (d. —t,) t, Pipe contents mile B  =5.1291 d? 
Pipe Weight w= 10.68 (d. —t,) t, Rate of flow GPM = 0.79 


—Courtesy Frank E. Richardson 











new steel pipe that f = 0.259/R°™. By substituting these values of “f” in the formulas (1), (2) and (3) we can write the 
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WEST TEXAS PUMPS 
WITH 


In the fabulous West Texas Area, dependable power is a 
requisite. Pictured here is one of an 82-well field near Levelland, 
Texas, PUMPED BY LOW-COST ELECTRIC POWER. Throughout 
this area —as well as practically all other producing areas — 
Purchased Electric Power is being used because of its all around 
better performance and economy. The Power Engineer of your 
nearest Electric Power Company has all the facts. Let him help 
you cut your power bills and get more for your power dollar. 


NEAREST ELECTRIC SERVICE COMPANY 


OR ADDRESS YOUR REQUEST TO P. O. BOX 2771, DALLAS, TEXAS 


To obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, September, | 952 











Tat PerroLeum ENGINEER’s Continuous TABLES 





(INSTALLMENT No. 182) P 622. 







































WEYMOUTH FORMULA: 


Q, = rate of gas flow, cu. ft. per 24 hr measured 


FLOW OF GAS THROUGH PIPE LINES 











at Standard conditions 


d= internal diameter of pipe, inches 

P, = initial pressure lb. per sq. in. abs. 

P, = terminal pressure lb. per sq. in. abs. 
Using values S = .60, T, = 520°, T = 520° and P, = 14.65# formula is Q, =871 X d*™ X 


Values of d*" are given in Fig 1 and remainder of formu!a can be solved by use of squares and square roots; however if S, 
T and P, are different than .60, 60°F. and 14.65 (14.4 + 42.) multiply Q, of formula (b) by factors shown in Figs. 2, 3 


and 4. 


Weymouth Formula agrees more closely with metered rates than those calculated by any other formula, however the 
degree of error increases with pressure. Late experimenters have found that if the calculations made from Weymouth For- 
mula are increased by the compressibility factor of the gas that the figure will practically coincide with the metered flow. 
Fig. 5 shows compressibility factor of a gas most commonly found in gas lines and can be used safely if exact data is not 
available on the gas to be transported. The average pressure in the line can be figured by the formula: 





Average = 24 



















(a) 


T, P,*— P; \% 
= { ae 2.067 \v 1 

Q, = 488.455" x at (458 
LEGEND 

L= length of line, miles 
S = specific gravity flowing gas (air = 1) 

T = absolute temp. flowing gas (°F. + 460) 
T, = standard absolute temp. (°F. + 460) 
P, = standard pressure |b. per sq. in. abs. 


2. pe 
(= fe)" = 


P,P, 


(.+PR—5 rb 


Values of d*™ for use in Q, X 871 K d*™ & (P=?) % 



























































































































































d “EE 607 | d 2: d d** | d 2 d 2-67 
2.0 6.3 | 4.2 45.9' 6.6 153.3| 6.08 3446 11.3 648.0 
2.007 6.9 | 4.3 48.9 | 6.7 159.5 | 9.0 350.5 | 11.4 658.3 
3.1 7.2 | 4.4 52.0 | 6.8 166.0 | 9.1 361.0 | 11.5 673.8 
FIG. 5 2.2 8.2 | 4.5 55.2 | 6.9 172.6 | 9.2 371.6 | 11.6 689.5 
2.3 9.2 | 4.6 88.5 | 7.0 179.3 | 9.3 382.5 | 11.7 705.5. 
5 : 10.8 | 4.7 62.0 | 7.1 196.2 9.4 393.0 | 11.8 721.7 
eas | 35 115 | 4.8 65.6 | 7.2 193.3 9.5 404.8 | 10 738.1 
2.6 12.8 | 4.9 69.3 | 7.3 200:5 | 9.6 416.3 | 12.000 754.8 
1.22 / 2.7 14.1 | 5.0 73.1 | 7.4 207.9; 9.7 428.0 | 12.1 771.7 
2:8 15.6 | 5.1 71| 7:5 215.6| 9.8 439.8 12.2 788.8 
/ 2.9 17.1 | 5.2 81.2 | 7.6 223.3 9.9 451.912.3806. 
1.20 CIFIC. GRAVITY $068 18.0 4 8 78 280 3 10.020 4070 12° eit 
y ope if / 3.1 20.4 | 5.5 04:3 | 7:9 247.6 | 10:1 476.6 | 12.6 860.7 
5 OF GAS x / 8.2 23.21 5.6 «= 98.9 7.981 —=— 284.5 | 10.2 489.3 | 12.7 878.0 
/ 33 24.1 | 5.7 103.7 8.0 256.0 | 10.3 502.2 , 12.8 896.5 
a y 8.4 26.1 | 5.8 108.6 8.1 264.6 | 10.4 515.3 | 12.9 915.8 
“ 3.5 28.2 | 5.9 118.7 8.2 273 4 | 10.5 528.7 | 13.0 984.4 
$8 / MG 3.6 30.4 | 6.0 118.9 | 8.3 282.4 | 10.6 542.2 | 13.1 953.7 
) ¥, ‘3.7 32.7 | 6.005 122.4 8.4 291.6 | 10.7 555.9 | 13.2 973.2 
ar es 8.8 35.2 | 6.1 124.2 8.5 300.9 | 10.8 69.9 | 13.250 983.0 | 
1//Y,, rg 8:9 37.7|6.2 129.9 8.6 310.5 | 10:9 584.1 | 18.8 993.0 
& 4.0 40:3 | 6.3 185.4 | 8.7 320.2 | 11.000 698.5 | 13.4 1013 
g< / ; 4.02% 41.0] 6.4 141-2 | 8.8 830.1 | 11.1 613.1 | 18.5 1088 
RY it 4 4.1 43.1 | 6.5 147.1 | 8.9 340.2 | 11.2 627.9 | 13.6 1054 
< 
at y /, / { FIG. 2 FIG. 3 
5 / A/ / Factors to adjust _—‘ Factors to change from flowing temperatures 
1.12 % 7 r if for specific gravity (s) of 60°F. to actual flowing temperatures. 
i , 8 Factor| Factor] | °F. Factor| °F. Factor| °F. _Factor| °F. _ Factor 
f V4 80 = 1.085 601.000 50 1.0098 | 601.0000 | 70.9905 | 80 9818 
— ay,"4 611.085 61 992 51 1.0088 | 61 = .9900 | 71 ‘9890 | 81 =. 9804 
4 a 61074 2S 9883} =| 82 1.0078! 62 © ‘9981 | 72 «= 9887 | 82 =| 0795 
Yj “A SB 1.064 6  °.976 53 1.0068 | 63 9071 | 78 + += -9877 | 83 «9786 
// 1.054 | 64 068 54 1.0058 | 64 _—-.9062 | 74 9868 | 84 ~—_.97 
1.08} BS 1.045: 65 961 55 1.0048 | 65 0052 | 75 .0850 , 85 9768 
Y, VA 66 1.085 | 66 958 56 1.0039 | 66 = 9943 | 76 = 9850 | 86 =. 9750 
7 to | 046 57 1.0029] 67 9983 | 77 += 9840 | 87.9750 
58 «1.017 | 68 "939 58 10019/ 68 °.9924/ 78 (9831/88 (9741 
ned 50 _ 1.008 | 69 938 89 1.0010 | 69 _.9015| 79 9822 | 89 9782 
FIG. 4 
Factors to change from pressure base of 
1.04 14.4 lb. + 4 oz. to some other pressure base 
New base abs. lb. factor New base abs. lb. factor 
144+ 40z. = 14.650 = 1.000 14.7 + 2 oz. = 14.825 = .988 
1.02 30” Hg abs. = 14.730= .995 14.7 + 402. = 14.950 = .980 
“wa — 14.4+ 8o0z.=—14.900= .983 14.7 + 10 oz. = 15.325 = .956 
% (rs + pre) 14.4 + 10 oz. = 15.025 = .975¢ 14.7 + 2 lb. = 16.700 = 877 
1 1 i 




















—Courtesy Frank E. Richardson 
of Foreman-Richardson-Baird 
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PROBLEM: Calculate the capacity of a 6.06” I.D. gas pipe line 7 miles long, 
inlet and outlet pressures 800 and 400# absolute, respectively, specific gravity 
.63, flowing temperature 68°F ., pressure base 14.4 + 10 oz. 

Using Formula (b), we have: 871'X 122.4 X 261.9, or 27,921,264 cu. ft. 

Corrected for specific gravity (.63), flowing temperature (68°F.), pressure 
base (14.4 + 10 oz.), and compressibility, we have: 

s e 


* e. 
27,921,264 X .976 X .9924 « 975 x 1.122, or 29,584,833 du. ft. 








—_ = —| 
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PENBERTHY Ce7 Pumps. 





(EJECTORS e EDUCTORS e EXHAUSTERS e SYPHON 


Often the MOST ECONOMICAL and EFFICIENT WAY 
to Transfer and Mix Fluids 














The jet pump is a simple device which uses steam, water or air under 
pressure to pump (or mix) fluids that can include solids in suspension. 
Jet pumps have no moving parts, need no lubrication, have no packing 

- glands, are practically noiseless. They are low in initial cost and 
installation cost... compact in size and trouble-free. Penberthy offers a 
variety of jet pumps for a wide range of ordinary and unusual applica- 
tions. They can be made from materials that withstand corrosion, con- 
tamination and high temperatures. Ask for new Bulletin 512. 













WRITE FOR 


New Se 


No. 512. 









PENBERTHY TRANSPARENT 
LIQUID LEVEL GAGE—Used to 
observe color and density of liquids 
under high pressures and/or tempera- 
tures. Exceptionally sturdy construction 
—liquid chamber machined from solid 
block of metal. Ask for Catalog 35. 


PENBERTHY REFLEX LIQUID a PENBERTHY 
LEVEL GAGE—Empty space (or steam 


space) shows white and liquid shows black \ e INJECTOR COMPAN af 


by virtue of a simple, unvariable optical 
principle. Accurate reading as far as you can . DIVISION OF THE 
distinguish black and white. Write for = BUFFALO-ECLIPSE CORPORATION 


Catalog 35 F 
Detroit 2, Michigan 























PENBERTHY AUTOMATIC IN- %% s : Established 1886 


JECTOR—Will supply feed water to boiler at 
minimum cost. Quickly, easily installed, reliable 
under most severe operating conditions. Ask for 
Bulletin 513. 

4731 








Canadian Plant—Windsor, Onta F 
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Tae PETROLEUM ENGINEER’s Continuous TABLES 


(INSTALLMENT No. 182) 
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P 501.76 
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GAS-OIL RATIO CCNVERSION TABLE 
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Gas-oil ratio Yield Content Gas-oil ratio * }.,. Yield 
(ou. ft. /bbl.) (bbl./MMCF) (gal./MCF) (cu. ft./bbl.) | (bbl./MMCF) 
10 1,000,000 00 42,000.000 450.0 2,222.22 
10 0 100,000.00 4.200.000 460 0 2,173.91 
20 0 50,000.00 2; 100.000 470.0 2,127.66 
30 0 33,333.33 1,400.000 480.0 2,083.33 
40 0 25,000.00 1.050.000 490.0 2,040.82 
50.0 20,000.00 840.000 500.0 2,000.00 
60 0 16,666.67 700.000 510.0 1,960.78 
70 0 14,285.71 600.000 520.0 1,923.08 
80 0 12,500.00 525.000 530.0 1,886.79 
90 0: 11,111.11 466.667 540.0 1,851 85 
100.0 10,000.00 420.000 550.0 1,818.18 
110 0 9,090.00 381.818 560 0 1,785.71 
120.0 8,333 33 350 000 570 0 1,754.39 
130 0, 7,692.31 323 076 580.0 1,724.14 
140 0 7,142.86 300.000 590 0 1,694.92 
150.0 6,666.67 280.000 600.0 1,666.67 
160.0 6,250.00 262.500 610 0 1,639.34 
170 0 5,882.35 247.059 620 0 1,612.90 
180 0 5,555 56 233 333 630.0 1,587.30 
190.0 5,263 16 221.053 640.0 1 562.50 
200 0 5,000.00 210.000 650 0 1,538 46 
210 0 4,761.90 200 000 660.0 1,515 15 
220 0 4,545.46 190.909 670 0 1,492.54 
230 0 4,347.83 182 609 680.0 1,470.59 
240 0 4,166.67 175.000 690.0 1,449.28 
250 0 4,000.00 168.000 700.0 1,428.57 
260 0 3,846.15 161.538 710.0 1,408 45 
270 0 3,703.71 155 555 720 0 1,388 89 
280 0 3,571.43 150.000 730.0 1,369.86 
290.0 3,448 28 144.828 740.0 1,351.35 
300 0 3,333.33 140.000 750.0 1,333.33 
310 0 3,225.81 135 484 760 0 1,315.79 
320.0 3,125.00 131.250 770.0 1,298.70 
330.0 3,030.30 127 273 780.0 1,282 05 
340.0 2,941.18 123.529 790.0 1,265.82 
350 0 2,857.14 120.000 800.0 1,250.00 
360.0 2,777 78 116 667 810.0 1,234.57 
370.0 2,702.70 113.514 820 0 1,219.51 
380.0 2,631 58 110 526 830 0 1,204 82 
390.0 2.564.10 107 692 840.0 1,190.48 
400.0 2,500.00 105 000 850 0 1,176.47 
410.0 2 439.02 102.439 860 0 1,162.79 
420 0 2,380 95 100 000 870.0 1,149.43 
430.0 2,325.58 97 674 880.0 1,136.36 
440.0 2,272.73 95.455 890 0 1,123.60 

















Content 
(gal /MCF) 


80 769 
79 245 
77 777 


76.364 
75.000 
73.684 
72 414 
71 186 


70 000 
68 852 
67 742 
66 467 
65.625 
64.615 
63 636 
62.687 
61.765 
60.870 


60.000 
59 155 
58.333 
57 534 
56.757 
56 000 
55 263 
54.545 
53.846 
53.165 


52.500 
51.852 
51 220 
50 602 
50.000 


49.412 
48 837 
48.276 
47.727 
47.191 





Example: 400 cu. ft./ 





bbl.=2,500.00 bbl./million cu. ft.=105.000 gal./thousand cu. ft. cS 
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On every distinctive Whitmor field home you 
will find a little metal identification — it’s our 
way of saying that we are proud of that home 
— Proud enough to put our name on it. Behind 
it there are over 31 years of homebuilding 
experience — experience that means the differ- 
ence between homes—or just housing! The 
Whitmor Home has been designed for em- 
ployee comfort and company prestige . . . Many 





\ 





look for this 
identification on 


WHITMOR 


field homes— 


large oil companies have already seen the in- 
crease of employee efficiency and satisfaction. 
Yes, a Whitmor home is an investment in a 
sure thing “employee satisfaction” —this means 
that you are not just training employees for 
another company. . . . You demand the best 
employee — give him a home that he can be 
proud of! Give him a Whitmor distinctive field 
home. 


“The Ginest in the Field” 


Aomebillers. 


5525 East 15th. Street « 
Box 5037 2 


Tulsa, Oklahoma 
Phone 6-1137 


You demand the best employees — They deserve the best homes 


E-26 


To obtain more information on products advertised see page E-51 
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(INSTALLMENT No. 182) 





P 501.76 
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GAS-OIL RATIO CONVERSION TABLE 
Gas- oil ratio Yield Content Gas-oil ratio Yield Content 
(cu. ft. /bbl.) (bbl./MMCF) (gal./ MCF) (cu ft./bbl.) (bb!./MMCF) (gal. /MCF) 
900 1,111.11 46.667 1500 666.67 28.000 
910 1,098.90 46 154 1520 657.89 27 632 
920 1,086 96 45.652 1540 649 35 27 273 
930 1,075.27 45 161 1560 641 03 26 923 
940 1,063.83 44.681 1580 632.91 26 582 
| 950 1,052 63 44 210 1600 625 00 26.250 
960 1,041.67 43.750 1620 617 28 25.926 
970 1,030 93 43.299 1640 609.76 25 610 
980 1,020.41 42.857 1660 602.41 25 301 
990 1,010.10 42.424 1680 595.24 25.000 
1000 1,000.00 42.000 1700 588.24 24.706 
| 1010 990.09 41 584 1720 581.40 24 419 
1020 980.39 41 176 1740 574.71 24 138 
1030 970.87 40 777 1760 568 18 23.864 
1040 961.54 40.385 1780 561.80 23.596 
1050 952.38 40 000 1800 555.56 23 333 
1060 943.40 39 623 1820 . 549 45 23 077 
1070 934 58 39 252 1840 543 48 — 22 826 
1080 925 93 38.888 1860 537 63 22.581 
1090 917.43 38 532 1880 531.91 © 22 340 
1100 909.09 38 182 1900 526.32 22 105 
1110 900.90 37 .838 1920 520 83 21 875 
1120 892.86 37 500 1940 515.46 21 649 
1130 884 96 37 168 1960 510 20 21 429 
1140 877.19 36 842 1980 505 05 21 212 
1150 869 57 36.522 2000 500.00 21 000 
1160 862.07 36 207 2025 493 83 20 741 
1170 854 70 35 897 2050 487 80 20 488 
1180 > 847 46 35.593 2075 481 93 20 241 
1190 840.34 35 294 2100 476 19 20 000 
1200 833.33 35 000 2125 470 59 © 19 765 
1220 819 67 34.426 2150 465.12 19.535 
1240 806 45 33 871 2175 459 77 19.310 
1260 793.65 33.333 2200 454.55 19.091 
1280 781.25 32.813 2225 449.44 18.876 
1300 769.23 32.308 2250 444.44 18.667 
1320 757 57 31 818 2275 439 56 18.462 
1340 746.27 31.343 2300 434 78 18.261 
1360 735 29 30.882 2325 430.11 18 065 
1380 724.64 30.435 2350 425.53 17.872 
1400 714 29 30 000 2375 421.05 17 684 
1420 704.23 29 577 2400 416.67 17 500 
1440 694.44 29.167 2425 412.37 17.320 
1460 684.93 28.767 2450 408.16 17 143 
1480 675.68 28 378 2475 404.04 16.970 
Example: 1200 cu. eS. /bbl. =833.3: 33 bbl. /million cu. ft. =35. 000 gal./th /thousand cu. ft. 
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UNION BONNE 
GATE. Screwed ends. 
Sizes: % te 2-inc! 
Available in thre» 
different trim mats 
rials for a wide range 
® of services. Also wi!': 
socket welding ends 


why CRANE 600-pound 


small steel gates 


‘ai 


/ > Fea 


are sure to meet your needs 


You can’t top these Crane Small Steel Gates for 
dependable performance on high pressure, high 
temperature lines... for ease of operation... for 
simplified maintenance. That’s because they include 
design features normally found only in larger or 
more expensive valves. 


Then too, these Crane valves are available in a 
choice of types to meet your particular requirements. 
For example, with union or bolted bonnets; with 
screwed, flanged, or socket-welding ends; and in 
trim materials recommended for all common fluids. 


GET NEW DESCRIPTIVE CIRCULAR AD-1881 


Easy to Operate... 
Easy to Service 





For complete information—including 
prices—about these longer lasting, 
easier operating Crane Small Steel 
Gate Valves. Ask your Crane Repre- 
sentative for your copy, or write 
direct. No obligation. 

















EASY ACCESS to stuffs 
ing box assured by 
swinging gland eye- 
bolts. Improved yoke 
design provides lib- 
eral working space. 


DEEP STUFFING BOX 
filled with high qual- 
ity asbestos packing _ 
rings maintains tight 
stem seal. 




















Ne. 3611 XW, 
Bolted Bonnet 
Socket-Weld- 

ing Ends 


No. 3615XW, 
Bolted Bonnet 


aie LEAKPROOF BON- 


NET JOINT. Soft iron 
gasket in male and 
female joint cannot 
blow out. 


T-HEAD DISC-STEM 
connection provides 
flexibility for smooth 
ot | operation; prevents 
" Hi stem distortion or 
binding of parts. 
















Cross-section No. 3607XW, Bolted Bonnet Gate, Screwed 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

@ All Industrial Areas 


VALVES * FITTINGS * PIPE + PLUMBING * HEATING 
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Tae PeTroLeum ENGINEER’s Continuous TABLES (INSTALLMENT No. 182) Sheet 3 
GAS-OIL RATIO CONVERSION TABLE 
Gas-oil ratio Yield Content Gas-oil ratio Yield | Content 
(cu. ft./bbl.) (bbl. / MMCF) (gal./ MCF) (cu ft./bbl.) (bb} /MMCF) |= (gal /MCF) 
2500 400.00 16.800 3625 275.86 11.586 
2525 396 .04 16. 634 3650 273 .97 11.507 
2550 392.16 16.471 3675 272.11 11 429 
2575 388.35 16.311 3700 270.27 11.351 
2600 384 62 16.154 3725 268 46 11.275 
2625 380.95 16.000 3750 266 . 67 11.200 
2650 377 .36 15.849 3775 264 .90 11.126 
2675 373.83 15.701 3800 263 16 11.053 
2700 370.37 15.556 3825 261.44 10 980 
2725 366.97 15.413 3850 259.74 10 909 
2750 363 . 64 15.273 3875 258 . 06 10.839 
2775 360 . 36 15.135 3900 256.41 10. 769 
2800 357.14 15.000 3925 254 .77 10.701 
2825 353 98 14.867 3950 253 .16 19 633 
2850 350.88 14.737 3975 251.57 10 566 
2875 347 .83 14.609 4000 250.00 10.500 
2900 344 .83 14.483 4050 246 91 10.370 
2925 341.88 14.359 4100 243 90 10.244 
2950 338 .98 14.237 4150 240.96 10.120 
2975 336.13 14.118 4200 238 .10 10.000 
3000 333 .33 14.000 4250 235.29 9 882 
3025 330.58 13 884 4300 232 56 9.767 
3050 327 . 87 13.770 4350 229 89 9 655 
3075 325.20 13.659 4400 227 27 9.546 
3100 322.58 13.548 4450 224.72 9.438 
3125 320 00 13 . 440 4500 222.22 9.333 
3150 317 46 13 .333 4550 219.78 9.231 
3175, 314 96 13 228 4600 217 .39 9.130 
3200 312 50 13.125 4650 215.05 9 032 
" 3225 310.08 13.023 4700 212.77 8 936 
3250 307 .69 ' 12 923 4750 210.53 8.842 
3275 305.34 12.824 4800 208 33 8 750 
3300 303 . 03 12.727 4850 206. 16 8.660 
3325 300 75 12 632 4900 204 08 8.571 
3350 298.51 12.537 $950 202.02 - 8.485 
3375 296.30 12 444 4000 200.00 8.400 
3400 294.12 12.353 5050 198 02 8.317 
3425 291.97 12 263 5100 196.08 8 235 
3450 289.86 12.174 5150 194.17 8 155 
J 3475 287 .77 12.086 5200 192.31 8.077 
3500 285.71 12.000 5250 190.48 8.000 
d : 3525 283 . 69 11.915 5300 188 .68 7.925 
3550 281.69 11 831 5350 186.92 7.850 
3575 279.72 11.748 5400 185.19 7.778 
3600 277 78 11.667 5450 183.49 7.706 
| Example: 4000 cu. ft./bbl.= 250.00 bbl./million cu. ft.=10.500 gal./thousand cu. ft. 
l 
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LAUGH with BARNEY 


Kk —— Pe — PP ww -—S 3 i — 


Then there’s the Sultan who kept his 
harem three miles from where he lived. 
Every day he sent his man servant to 
get him a girl. The Sultan lived to be 
eighty-seven, but the servant died when 
he was only thirty. 

The moral of this story is: It’s not the 
women that kill you, but the running 
after them. 

anf 

They say he married her because her 
uncle left her a million dollars. But he 
claims he would have married her no 
matter who had left it to her. 


"ia. 


Wife: “I was a fool when I married 
you.” 

Any of us: “I guess you were, but I 
was so infatuated that I didn’t notice 
it then.” 

a ai 


A Pasadena, California, man, arrested 
for driving 63 miles an hour while eat- 
ing grapes with one hand, explained: “I 
was hungry.” 


» + ¢ 


Here is a fact 

That is unmistakable; 

The second baby 

Doesn’t seem so breakable. 


srt 
Have you heard the new radio pro- 
gram ... the girl who wanted two bath- 
rooms, or... John’s Wife’s Other John? 


“But, dear,” moaned the husband, 
“you promised me you wouldn’t buy a 
new dress. Remember?” 

“I know,” replied the modern Eve, 
“the devil tempted me.” 

“Why didn’t you say, ‘Get thee behind 
me, Satan?’” inquired the poor man. 

“I did,” she answered sweetly, “but 
he whispered over my shoulder, ‘It looks 


799 


just beautiful in the rear’. 
ae 


Two chorus girls were looking over a 
newspaper between acts. “Gee, look, 
Mame,” pointed out one. “It says here 
that Mr. Adams, the octogenarian, has 
died. Now, what the heck is an octogen- 
arian?” 

“IT dunno,” replied Mame, “but they’re 
sure a puny, sickly bunch. You never 


> 


hear about one but what he’s dyin’. 
rf 


You’ve reached middle age when your 
wife tells you to pull in your stomach— 
and you already have. 


‘ey 
Lots of people who buy on time don’t 
pay that way. 
goer 
Two black crows were talking. “Ah’ll 
meet you at da post office in ten minu’es. 
If’n you git der first, draw a blue line 


on de sidewalk. If’n I git der first, Ah’ll 
rub it out.” 





















it HAD to BLow 
SIDEWAYS — THERE'S A 


LANE-WELLS 


BRIDGING 


PLUG Agove 
—<-— THE HIGH- 
CO 






PRESSURE 
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A farmer, whose prize milk cow vas 
killed when she ventured on the rail: jad 
right of way, filed claim with the ail. 
road for the value of the “critter. In 
due course of time the claim depart: ent 
forwarded a questionnaire as long .s a 
quarter’s worth of thread —to be re. 
turned before settlement of dam«zes, 
After an all-day struggle the fa: mer 
came to the last item, reading: “ ‘ive 
disposition of animal.” 

The claimant jotted down, thoug!:ful- 
ly, “I think she was gentle.” 

a ee 

“Why are you so happy, Mrs. \ur. 
phy?” 

“Sure, me boy’s comin’ home today. 
He was sentenced up to 10 years in the 
penitentiary for running booze, but he 


got three years off for good behavior,” 
“Ah! I wish I had a son like that.” 


= ¢€. 27 


A little moron asked if you build a 
house from the bottom up or the top 
down. The man answered: “From the 
bottom up, you crazy fool.” 

. Whereupon, the little moron yelled, 

Come on down, Joe, we gotta’ start all 
over.” 


[a nf 
Judge to Joshua (who had been 
picked up on suspicion): Are you the 
Joshua who made the sun stand still?” 
Joshua: “No, sah, yer honah, Ah is 


the Joshua who made the moonshine 
still.” 


7 vg? 

Overheard in the Ionian Room: “Con- 
somme, bouillon, hors d’oeuvres, fri- 
cassee poulet, pommes d’terre au gratin, 
demitasse, des glaces and tell that mug 
in the corner to keep his lamps offa me 
moll, see!” 


vgvgd 
An old New England storekeeper was 
breathing his last and a sorrowful fam- 
ily surrounded his bed. 
“Is May here?” he asked his wife 
wearily. . 
“Yes, Zeke,” she replied. “And my 
oldest son?” “Yes.” “And the other five 
boys?” “Yes.” “And the four girls?” 
“Yes, Zeke,” The failing patriarch 
struggled to a sitting position. “What's 
the big idea?” he shouted. ““Who’s tend- 
ing the store?” 


7 #¢ff 

“Honey,” said the husband, “I'd be 
the happiest man in the world if you 
could bake bread like my Mother used 
to bake.” 

“T know,” his wife agreed. “But you 
know, dear, you would make me the 
happiest woman alive if you could just 
make dough like my Dad used to.” 


, & & 


The lady of the house was entertain- 
ing her bridge club when she heard the 
pattering of little feet on the stairs. She 
raised her hand for silence. “Hush.” she 
said softly, “the children are going to 
say their prayers. It gives me such 4 
feeling of reverence to hear them—lis 
ten.” 

There was a moment of silence---then 
shyly, “Mama, Willie found a becbug. 
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resist fatigue 
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SAVES ON 
END-OF-SERVICE COSTS 


© LE Co. 1952 
75 SECTIONS A DAY 


ing to worn faces. Hardsurfaced tool 


Fig. 1— Double Joints 30’’ Pipe. 
Fig. 2—Reclaims Tool Joints 4) 
adding Lincoln, low cost hardsurfac- 
joints are stronger... 

stresses from whipping of pipe. 


Third and final pass is made with 
One pass does what formerly required 


“Automatic Lincolnweld” at 750 amps. 
two hand passes to speed production. 


Cur. ~ 
* LABOR COsTs 3 


Dept. 185, 
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185 CLEVELAND 17, OHIO 





NEW LINCOLN PLANT CREATED BY INCENTIVE-INSPIRED CO-ACTION 
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For additional data on “Manual Lincolnweld’ 


THE LINCOLN ELECTRIC COMPANY 


WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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Continental Supply Opens 
Two New Supply Stores 


The recent opening of two new stores 
by Continental Supply Company, Dal- 
las, has been announced by Frank I. 





Bill J. Veach Vernon E. Hays 


Brinegar, executive vice president. With 
Bill J. Veach as manager, a store has 
been opened in Glendive, Dawson Coun- 
ty, Montana, at 314 South Clough Street. 
This store will operate under supervision 
of W. D. Craig, district manager, Cas- 
per, Wyoming. Also recently opened is 
a store at Hadacol Corners, Texas. This 
point is 35 miles south of Midland at 
the four corners of Reagan, Upton, Mid- 
land, and Glasscock counties. Vernon 
E. Hays is manager under the super- 
vision of W. T. Hays, assistant district 
manager. 


Beckman Instruments Buys 
Berkeley Scientific Company 


The purchase of the business and as- 
sets of Berkeley Scientific Corporation, 
by Beckman Instruments, Inc., South 
Pasadena, California, has been an- 
nounced by Dr. Arnold O. Beckman, 
president of Beckman Instruments. The 
Berkeley Scientific Corporation has 
been dissolved and the operations will 
continue as the Berkeley Scientific Divi- 
sion of Beckman Instruments, Inc. No 
changes in management or personnel are 
contemplated. W. K. Rosenberry, found- 
er and president of Berkeley Scientific, 
becomes a vice president of Beckman 
Instruments, Inc., and will remain in 
charge of operations at the Richmond 
plant. 


Five More Men Complete 
BJ Training Program 


B. A. Hilliard, general sales man- 
ager, oil tool division, Byron Jackson 
Company, has announced that the oil 
tool-PB divisions factory training pro- 
gram, conducted at the main plant in 
Los Angeles, has completed the further 
training of five more OT-PB sales rep- 
resentatives. Among the five most recent 
representatives to complete the program 
was Jack “Export” Smith, Cliff Divel- 
biss, recently appointed California sales 
manager, Bill Jensen, newly appointed 
Mid-Continent engineer, Chet Smith, 
Houston, Texas, and Rhoal Lyles, 
Hobbs, New Mexico. 
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Beckman Names Architect 
For New Plant and Offices 


Dr. A. O. Beckman, president of 
Beckman Instruments, Inc., South Pas- 
adena, California, has announced that 
engineering and architectural firm of 
Donald R. Warren Company, Los Ange- 
les, has been retained to design the new 
main plant and offices, which will be 
erected for the company on a recently 
acquired 45-acre site in the La Habra- 
Fullerton area. Plans call for an expand- 
able design with an initial floor space of 
200,000 sq ft. Helipot Corporation, a 
wholly owned subsidiary, will also move 
to the new plant. Helipot Corporation is 
the originator of the modern helical po- 
tentiometer. 


New Bendix Sales Offices 


The radio communications division of 
the Bendix Aviation Corporation has re- 
cently moved its commercial sales offices 
to a new location. Arnold Rosenberg, 
general sales manager, in an announce- 
ment, stated that greatly expanded ac- 
tivities of the sales department has nec- 
essitated the acquisition of additional 
space and that a one-story building had 
been acquired at 2120 North Charles 
Street. 


Woobank Expands Facilities 


The Woobank Machinery Company is 
now occupying new and larger quarters 
at 4950 East 15 Street, Tulsa, Oklahoma. 
For more than 30 years the company has 
been the representative of the C. Lee 
Cook Manufacturing Company, Louis- 
ville, Kentucky, for the sale of Cook 
graphitic iron piston rings and Cook 
metallic rod packings in the Mid-Con- 
tinent area. 

The move, which was made to accom- 
modate the increased demands of the oil 
and gas industry, will provide Woobank 
with larger office space and increased 
warehouse facilities for carrying a more 
complete inventory of Cook piston rings 
and packings. 








N. Y. Belting and Gilmer 
Join; Retain Gilmer Name 


New York Belting and Packing Com. 
pany has joined forces with the |. H. 
Gilmer Company. The new organiz:i‘ion 
will continue to operate and be known 
as New York Belting and Packing Com. 
pany. Gilmer products will retain the 
Gilmer name and will be sold by the new 
organization. B. F. Ruether, vice presi- 
dent of New York Belting and Packing, 
will be in charge of the expanded or- 
ganization. 


Film on Instruments Out 


“Information at Work” is the title of 
a 30-minute, full-color film on instru- 
ments put out by Taylor Instrument 
Companies. The film traces the devel- 
opment of instruments from those which 
do a relatively simple job to today’s 
remarkable products used to indicate, 
record, and control the most complex 
processes. Film may be booked without 
charge through the public relations de- 
partment of the company at Rochester, 
New York. 


Gulf Coast Agent Named 


Mud Products, Inc., Tulsa, Oklahoma, 
has named a Gulf Coast representative 
for Mudco O-Ring Butterfly valves, Hen- 
ry H. Paris Distributor, Inc., of Hous- 
ton, Texas. The new representative will 
serve all of Louisiana and Texas, with 
the exception of West Texas and the 
Texas Panhandle. 


MM Distributors Named 


Disher-Winslow, Ltd., of Edmonton, 
Alberta, was recently awarded a con- 
tract to handle the Minneapolis-Moline 
line of oil field engines in all parts of 
Canada. E. Disher is president and W. 
G. Boyd general manager of the com- 
pany. Herbert Mayo is associated with 
the firm as field representative. The 
company is already stocking MM en- 
gines and replacement parts and is in- 
creasing its staff of service personnel. 





Woobank 
Machinery 
Company 

has opened its 
new and larger 
quarters (right) in 
Tulsa, Oklahoma. 
The company sells 
Cook graphite 
iron piston rings 
and Cook metallic 
rod packings. 
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New Houston Warehouse 


Raybestos-Manhattan, Inc., announces 
the opening of a new Houston ware- 
house at 3012 Canal Street, which offers 
larger quarters with ample stocking fa- 
cilities for servicing the expanding Gulf 
Coast industrial area. Principal prod- 
ucts carried will be conveyor belting. 
transmission belting, V-belts, industrial 
hose of all types, and asbestos and rub- 
ber packings. The warehouse is in 
charge of M. C. Nugent and operates un- 
der the Dallas Office, E. W. Nagel, man- 
ager. 

PRevboniss Masheitan, Inc., also an- 
nounces the appointment of the Web- 
ster-Robinson Machinery and Supply 
Company, Inc., as a new distributor in 
Tacoma, Washington. 


Griscom-Russell Holds 
85th Year Celebration 


The Griscom-Russell Company held 
a “Family Day” recently to mark the 
85th birthday of the company, and at 
the same time to signalize the consolida- 
tion of its entire executive, administra- 
tive, engineering, and general sales de- 
partments at Massillon, Ohio. The cele- 
bration also provided the occasion to 
award specially designed gold emblems 
to employees of 25-year and 10-year 
standing. 

During the celebration, more than 
2100 employees and members of their 
families made guided tours of the plant 
to observe different phases of the com- 
pany’s manufacturing processes. 


Represents Manzel 


Manzel, manufacturers of force feed 
lubricators and chemical feeders, is now 

—_ ‘gy Tepresented in the 
West Texas and 
New Mexico area 
by Ralph Nelson, of 
Midland, Texas. 
Nelson, a _ naval 
pilot in the last 
world war, has for a 
number of years 
served as a sales 
representative in 
the oil industry. His 
appointment is the 
latest step in Manzel’s expansion pro- 
gram designed to provide more person- 
alized field service in every oil produc- 
ing section of the country. Manzel home 
offices are at 315 Babcock Street, Buf- 
falo 10, New York. 


BR mee. 


Gar Wood Stock Exchange 


Gar Wood Industries, Inc., has ap- 
proved the consummation of a stock ex- 
change offer made June 16, 1952, to 
stockholders of United Stove Company, 
Ypsilanti, Michigan, who have tendered 
in excess of 80 per cent of the outstand- 
ing stock of United for exchange. One 
share of Gar Wood Industries common 
stock, $1 par value, will be issued for 
each three shares of United Stove Com- 
pany, $1 par value, common stock. Gar 
Wood will continue to accept additional 
shares of United for exchange on the 
same basis for a limited time. Accord- 






Ralph Nelson 





POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure you don’t pass up possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for oil show analysis! 
No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 


amination. Easily portable. 


samples with ultra-violet. 


ULTRA-VIOLET PRODUCTS, INC. ~~ 


Posadena Ave , South Pasadena Calif 


Send for illustrated brochure on how to de- @@ 
tect and analyze petroleum in oil surface 


Trade News 


ing to Edward F. Fisher, Gar Wood pres- 
ident, United Stove will be operated as 
a subsidiary company, and will continue 
to manufacture its present products. 





Deisel Engine Agents Named 


Detroit Diesel Engine Division of 
General Motors announces the appoint- 
ment of the Earle Equipment Company 
of Detroit as Michigan distributors of 
GM diesel engines to the petroleum in- 
dustry. The company has been Detroit 
Diesel’s industrial engine distributor in 
Michigan since 1948 and is now estab- 
lishing engine sales and service facil- 
ities at Roscommon for oii well drilling. 


Ball Expands Territory 


Ball Distributing and Engineering 
Company of Tulsa, Oklahoma, distribu- 
tor of Gustin-Bacon Manufacturing 
Company’s Ultralite glass fiber insula- 
tion, has recently expanded its territory 
to include a warehouse and sales office 
at 819 North Olie Street, Oklahoma City, 
Oklahoma. Glenn Hughes, vice presi- 
dent of Ball, will be in charge of the 
Oklahoma City branch. Bill Linihan will 


be the new office manager. 


Move Sales Office 


Headquarters for A. O. Smith’s New 
England sales operations were moved 
this month from Boston to Springfield, 
Massachusetts. The new office, under 
the direction of W. T. Halket, is at 95 
State Street, Springfield. Telephone 
number is Springfield 9-7385. 
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4 Refinery saves *4310 
cleaning storage tank 


ERE’S the way a Southwestern refinery 
cuts tank cleaning costs from $4800 to 
$490—-gets a better cleaning job, too, and in 
only 12 hours. 


They just spray recommended Oakite solvent 
detergent solution on tank sides and supporting 
columns—then finish off with a high pressure 
rinse. All the equipment they need is a solution 
tank, pump, hose, piping, and scaffold. 


Try it yourself. Ask your Oakite Technical Serv- 
ice Representative, or write Oakite Products, 
Inc., 48 Rector St., New York 6, N. Y. 
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TradeNews 
Technical Sales Unit 


*© aA technical sales unit, designed to ren- 
der technical service on problems par- 
ticularly related to heat transfer and 
product fabrication, was announced by 
John M. Dumser, director of sales of the 
Wolverine Tube Division of Calumet.and 
Hecla Consolidated Copper Company. 
This new unit will be headed by C. H. 
Kuthe, manager of technical sales. He 
will be assisted by L. J. Bonacor, R. B. 
Davis, and H. C. Flesch. 


Davison Begins Work 
On Superphosphate Plant 


Construction of a plant for the pro- 
duction of triple superphosphate has be- 
fen at Ridgewood, near Lakeland, Flor- 

da, by The Davison Chemical Corpora- 
tion of Baltimore. Davison, a major pro- 
ducer of phosphate rock and normal su- 
perphosphate, as well as mixed fertiliz- 
ers and general industrial chemicals, 
will for the first time become a producer 
of triple superphosphate when the new 
plant is completed. Plant is scheduled 
for completion October 1, 1953. 





New Kentucky Plant Open 


Winslow Engineering Company of 
Oakland, California, has announced that 
its new Murray, Kentucky, plant is now 
in operation. This is the first Winslow 
plant outside of California. Joseph L. 
Kern is in charge of operations at the 
new Kentucky factory, which expects to 
be turning out filters as well as elements 
by early fall. 


we 


New Houston, Texas, plant of Perforating Guns Atlas Corporation. 


New PGAC Plant Operations 


Perforating Guns Atlas Corporation 
has moved part of its facilities to the 
new plant at Holmes Road and Scott 
Street, Houston, Texas. Paul Charrin, 
president of PGAC, said field operations 
divisions for simultaneous radiation log- 
ging, bullet and jet perforating, have 
been transferred from the old plant to 
one of the buildings already erected, 
and field operations garage division now 
occupies a second building for servicing 
and repairing the many trucks and cars. 
A third building of several yet to be 
built is now under construction, accord- 
ing to J. H. Castel, executive vice presi- 
dent of the company. 











Redwood By-Products Use 


With the appointment of William GC. 
Van Beckum as director of research and 
development, the Pacific Lumber Com. 
pany has announced plans for further 
development of redwood by-products for 
use in oil well drilling. Some years ago, 
the firm introduced “Palco Seal,” a red- 
wood fiber lost circulation product, that 
is widely used in the drilling industry. 
Recently, the Pacific Lumber Company 
introduced Palcotan, which is finding 
application as a replacement for Que- 
bracho in the conditioning of drilling 
muds. In previous capacities, Van Beck- 
um has been closely associated with the 
development of new drilling products. 











PRICE $385.00 
Y, to 2-Inch 






BEAVER 


MODEL “E” 
give and bot machine 


@ Cuts, threads and reams all kinds 
of pipe from % to 2-inch. With a drive 
shaft and geared tools cuts and threads 
pipe up to 8-inch. Cuts off bolts and 
rods up to %-inch. Threads bolts and 
rods to 12-inch in one cut; up to 2-inch 
in two cuts. 

Write Beaver for detailed bulletin—or 
order through your supply house! 


*"Over 50 Years of Friendly Service” 
BEAVER PIPE TOOLS 


256-300 Dana Ave. 
Warren, Ohio, U.S.A, 









































RUGGED STAND 
AVAILABLE 
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SPIMOLE “WP” AMO WORM BEARINGS 








SAFETY SWITCH 
LOCK 
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RENEWABLE 
BRONZE BEARINGS 


Above view shows how Roper Pumps are designed for easy acces- 
ability. Not necessary to disturb pipe connections or mountings. 


Write tor Catalog Today 
Capacities to 300 g.p.m. 
Pressures to 1000 p.s.i. 

GEO. D. ROPER CORP. 
729 Blackhawk Park Avenue 
ROCKFORD, ILLINOIS 





When an installation requires inspection because some de- 
| structive foreign element causes trouble, quick servicing 
| design cuts down-time to a minimum and speeds the job. 
Furthermore, Roper replacement parts are interchangeable 
and available on all current models. 


The exploded view above shows the detail of disassembly 
of a Roper Series F Pump... 
300 P.S.I. — built in 13 sizes up to 300 G.P.M. 


available for pressures up to 
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TEMA Elects New 
Officers for 1952-53 


Officers for the coming year in the 
Tubular Exchanger Manufacturers As- 
sociation (TEMA) were recently elected 
at the annual meeting of the associa- 
tion. The three-day conference was held 
at Skytop Lodge, Skytop, Pennsylvania, 
late in June. Elected to head the organi- 
zation were J. E. Hughes, president, and 


-G. A. Worn, vice president. Hughes is 


director of the heat transfer division of 
the Western Supply Company of Tulsa. 
Worn is manager of the heat exchanger 
department of the Lummus Company of 
New York. Re-elected as secretary-treas- 
urer was George P. Byrne, Jr., also of 
New York. 

TEMA is a group of independent 
shell and tube heat exchanger manu- 
facturers organized to further the stanu- 
ardization of mechanical construction 
and detail of heat transfer equipment. 
The association is also active in research 
and development in determining heat 
transfer rates to be employed in the 
petroleum, petrochemical and chemical 
industries. 

The most recent notable accomplish- 
ment of the association was the issuing 
of its third edition of the “Standards of 
Tubular Exchanger Manufacturers As- 
sociation”, a 150-page technical book, 
covering the thermal and mechanical 
standards of both carbon steel and alloy 
heat exchangers. This third edition also 
contains an extensive section dealing 
with thermal standards and reference 
data required in the sizing of heat ex- 
changers. 

Serving on the executive committee 
of TEMA throughout the coming year 
will be J. E. Hughes of Western Supply 
Company, G. A. Worn of the Lummus 
Company, W. C. Beekley of Whitlock 
Manufacturing Company and E. E. Dill- 
man of Engineers and Fabricators, Inc. 


Barrett Opens Research Lab 


A new laboratory, specially designed 
to develop and test materials and proc- 
esses used in the manufacture of plas- 
tics, rubber products, paints and var- 
nishes, paper, laminates, insulating ma- 
terials, and a wide range of other prod- 
ucts was opened recently by Barrett Di- 
vision, Allied Chemical and Dye Corpo- 
ration. The laboratory will be known 
as the Shadyside Applications Research 
Laboratory, and will be in charge of D. 
A. Rankin, superintendent. 


Gardner Denver Trains 
Republic Supply Salesmen 


Gardner Denver Company, manufac- 
turers of slush pumps and other equip- 
men: for the petroleum industry, re- 
cently gave a course in the application 
and servicing of their products to eleven 
salesmen of the Republic Supply Com- 
pany of California at its plant in Quincy, 
Illinvis. The entire week of June 15 
was Jevoted to intensive study which 
would enable each of those who attended 
to become thoroughly familiar with the 
mer'', and uses of these Gardner Den- 
ver } voducts. 


Republic Supply Company of 
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California is the sole stocking distribu- 
tor of Gardner Denver oilfield slush 
pumps for California, and the trip to 
the Middle West was part of Republic 
Supply’s continuing program for render- 
ing better sales service by equipping all 
company representatives with complete 
technical information about the prod- 
ucts they distribute. 

Republic Supply executives and sales- 
men who went east for this course were 
selected by W. Dale Russell, Republic’s 
vice president and general sales mana- 
ger, from company branches all over 
California. Members of the party came 
from Los Angeles, San Leandro, Fresno, 
Newhall, Bakersfield, Taft, Santa Maria, 
and Avenal. 


Trade News 





Allis-Chalmers Expands 


Allis-Chalmers Manufacturing Com- 
pany has purchased the plant of Victor 
Electric Products, Inc., in Cincinnati, 
Ohio, according to an announcement by 
J. L. Singleton, vice president in charge 
of the firm’s general machinery division. 


Singleton said that purchase of the 
plant fills a long-felt need for additional 
space and shipping facilities for Tex- 
rope drive equipment. Within the next 
few months all Texrope sales, engineer- 
ing and production facilities will be 
moved into the new plant from West 
Allis. The newly acquired plant con- 
tains offices, cafeteria, manufacturing, 
warehouse and shipping facilities. 
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There is a Lufkin steel tape for your every mea- 
suring need —tank strapping, derrick work, tank 
gaging, or general measuring. Lufkin Chrome 
Clad steel tapes are accurate, tough, and dur- 
able. The figures and graduations are an integral 
part of the line — can’t wear off. The line won't 
chip, peel, or crack. The jet black markings are 
easy-to-read against the chrome-white background. 
Mail coupon below for booklet describing Lufkin 
Tapes, Rules and Precision Tools used in the Oi! 
Industry. 





FKIN TAPES ¢ RULES ¢ PRECISION TOOLS 


FROM YOUR SUPPLY HOUSE 


THE LUFKIN RULE CO., Saginaw, Michigan * 132-138 Lafayette St., New York City * Barrie, Ont. 





NAME. 


Gentlemen: Send me your free booklet, “Lufkin Tapes, Rules and 
Precision Tools for the Oil Industry.” ; 
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TITLE 





ADDRESS. 





cITY. 
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Trade News 


Tube Turns Notes 
Silver Anniversary 


Tube Turns, Inc., celebrated its 25th 
anniversary recently. It was incorpora- 
ted on July 19, 1927, making forged 
*seamless welding fittings available for 
directional changes in piping systems. 
The company’s general offices, main 
plants, and engineering and research 
facilities are in Louisville, Kentucky. In 
1948 the company purchased the Penn- 
sylvania Forge Corporation of Philadel- 
phia, manufacturers of forged steel 
flanges. In 1948, a subsidiary, Tube 
Turns of Canada, Ltd., was established 
in Chatham, Ontario. George O. Boomer 
is president of Tube Turns, and John 
G. Seiler is executive vice president. 








Aquatrol, Inc., Reorganized 
By M. C. Forbes, President 


By purchase of a large block of out- 
standing stock from other interests, M. 
C. Forbes, president of Aquatrol, Inc.. 
has secured control of the company, ac- 
cording to a company announcement. 
Forbes has also completed a major re- 
organization of Aquatrol, Inc., the prime 
objective of which is to better serve their 
many customers throughout the country. 

Aquatrol, Inc., specializes in indus- 
trial water control, serving many of the 
nation’s largest refineries, power and 
manufacturing plants using water for 
industrial cooling systems, boilers, air- 
conditioning systems, and for a host of 
other purposes. 
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BETTER... 


Harrisburg’s Production-Management-Sales Team 


Brings You The 
BEST COUPLINGS AND FLANGES IN THE INDUSTRY! 


Harrisburg Seamloss Stee! Pipe 


Harrisburg Drop-Forged Stee 


Couplings are made to API Pipe Flanges are made to 


specifications ASA 


cating, merchant 


and AILS 1 
for line ttone 
drill and drive pipe 


welding types 


standards 
blind 
threaded, reducing and butt 








arrisburg Steel 


CORPORATION 


E-36 


at 


HARRISBURG 7 
PENNSYLVANIA 


To obtain more information on products advertised see page E-51 


HCF52-5 


)H\ } 99 Years in Pennsylvania's Capital | 


Ta) van 


if an 


CHECK OUR CURRENT PRICES 
NOW Write 
quantities andtypes you need 


today stating 

or contact your Harrisburg 
Steel distributor 
Coupling 


Copies of 
and Flange cata- 


logs mailed on request 
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New flashwelding facilities of 
American Iron and Machine Works. 


Flashwelding Facilities 


The American Iron and Machine 
Works Company of Oklahoma City has 
recently expanded its flashwelding fa- 
cilities for attachment of tool joint to 
drill pipe by the installation of.a new 
flashwelding machine installed at their 
No. 2 plant in Oklahoma City. The new 
swift electric flashwelder is the fifth of 
its kind to be manufactured and one of 
the largest in existence. This machine 
will enable the company to increase the 
productive capacity of flashwelding new 
tool joints to old and new pipe. 


GE Booklet Reports 
Prime Contractors 


General Electric Company has pub- 
lished a 32-page booklet entitled “It 
Takes All of Us” in which it discusses 
what kind of business makes the best 
defense contractor. The GE booklet re- 
ports that all kinds of businesses are 
needed to do a particular job. For ex- 
ample, GE’s production of defense items 
depends upon more than 17,000 subcon- 
tractors, suppliers, and service organi- 
zations. On the jet engines alone, the 


booklet reports, more than 4000 sup- 


pliers directly serve the General Electric 
Aircraft Gas Turbine division. 


Kansas Company Named 
Oil Country Sales Division 


Carlon Products Corporation has an- 
nounced that the Green Contracting and 
Engineering Company, 103 South Vine. 
Wichita, Kansas, has become the oil 
country sales division of the organiza- 
tion. This makes available to the petro- 
leum industry the engineering services 
of this company in conjunction with the 
research, production, and the plastic 
pipe of Carlon Products. As a distribu- 
tor of Carlon for the past four years. 
Green has pioneered in the application 
of plastic pipe in the petroleum indus 
try, and now as an integral part of the 
Carlon sales organization, they will 
make this engineering and applicational 
knowledge available to supply houses 
and distributors servicing the oil coun 
try installations. The new affiliation pro- 
vides increased capacity. 

Carlon plastic pipe and tubing have 
proved particularly applicable for rude 
oil, raw gas, salt water, lead, gathering. 
gascline, disposal and fresh water |\nes. 
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pHarvey F. McClellan has been ap- 
pointed representative for Toledo Pipe 
Tools in Delaware, Maryland, New Jer- 







H. F. McClellan Wm. L. Gohman 


sey, southern part, Pennsylvania, Vir- 
ginia, and Washington, D. C. McClellan 
will make his headquarters in Phila- 
delphia. William L. Gahman, formerly 
in charge of this territory, will transfer 
to the New York City area where he will 
assist Clarence A. Popp, eastern mana- 
ger of sales. Gahman has been with 
Toledo since 1938. 


> Arthur C. Bryan has been appointed 
vice president in charge of sales for 
National Carbon 
Company, a division 
of Union Carbide 
and Carbon Corpor- 
ation. He has been 
with National Car- 
bon in various sales 
activities since 1935. 
He joined the com- 
pany as an indus- 
trial salesman in the 


Artnur C. Bryan = Chicago office. 


>G. T. Van Alstyne has been appointed 
director of advertising and publicity of 
Air Reduction Company, Inc. George M. 
Worden, recently with Hill and Knowl- 
ton, Inc., public relations counsel, re- 
joins the company as assistant to the 
director. Van Alstyne is succeeded as 
advertising manager of Air Reduction 
Sales by A. V. Scherer, formerly ad- 
vertising manager of the Ohio Chemical 
and Surgical Equipment Company divi- 
sion. Scherer is succeeded at Ohio Chem- 
ical by Henry W. Beck. 








Paul Bartley 


>Paul Bartley, formerly Lafayette. 
Louisiana, branch manager, has been 
hamed assistant regional manager for 
the Gulf Coast region, Black, Sivalls 
and Bryson, Inc. Ralph A. Stevens, 
Houston, is manager of the Gulf Coast 
Regios». L. E. “Buck” Jones formerly 
Alice branch manager, is named assist- 


L. E. Jones 





TRADE PERSONALS 


> Rodney V. Nilsson, who has been in 
the tin plate sales, The Youngstown 
Sheet and Tube Company for six years, 
has been appointed manager of that 
department. R. Paul Broadhurst, a 
member of the Chicago district sales 
staff for two years, has ‘been appointed 
assistant district sales manager for the 
Chicago territory. 


> George J. Greaney, Jr., has opened up 
a new office for the Elliott Company at 
731 Wilson Building, Corpus Christi, 
Texas. The Elliott Company has head- 
quarters at Jeannette, Pennsylvania. 
Greaney for the past four years has been 
a field engineer in Elliott Company’s 
Houston office. He was graduated from 


Texas A & M. 


> Robert R. Anderson has been ap- 
pointed advertising manager of Dear- 
born Chemical Company. He was form- 
erly with the advertising staff of Fair- 
banks, Morse and Company. This ap- 
pointment fills a vacancy created by the 
resignation of Earl J. Goris. 










R. F. Muenster 


> R. F. Muenster, Mid-Continent Supply 
Company, has been promoted from store 
manager at Wichita Falls, Texas, to 
North Texas district machinery mana- 
ger, and A. L. Murry, former Wichita 
Falls field salesman to store manager at 
the same location. 

Muenster attended the University of 
Texas, and has served Mid-Continent 
Supply for six years. Murry has been 
with Mid-Continent Supply six years, 
four as field salesman at Wichita Falls. 


He attended Texas A and M. 


Ed Pool Ed Reif 


ant regional manager covering the Hous- 
ten and Alice branches in the Gulf Coast 
region, Appointed assistant regional 
managers for the West Texas region are 
Ed Pool, formerly Odessa branch mana- 
ger and Ed Reif, formerly Casper 
branch manager. H. C. Fessler, Midland, 
is manager of the West Texas region. 
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> G. F. Goetzinger has been named vice 
president-treasurer of the Oil Well Sup- 
ply division of United States Stee] Com 
pany. Goetzinger has served as treasure! 
and general credit manager since 1946 
He is a veteran of 39 years service, hav- 
ing joined the organization in 1914. 





G. F. Goetzinger Kenton Chickering 


Kenton Chickering has been pro- 
moted to general sales staff manager of 
United States Steel’s Oil Well Supply 
Division and N. K. Sechnaitter wil! 
succeed him as manager of the com- 
mercial research section. 

Chickering succeeds M. F. Jones, who 
recently was appointed Gulf Coast area 
manager at Houston, Texas. He is a 
veteran of nearly a quarter of a century 
with “Oilwell” and his service repre- 
sents a family tie that dates back to the 
organization’s founding 90 years ago. 
His grandfather was the original Kenton 
Chickering, one of the leaders in the 
establishment of the business in 1862, 
and his father also spent a great part of 
his life with “Oilwell.” Chickering 
joined “Oilwell” in 1928 at its Imperial! 
Works in Oil City following graduation 
from Lehigh University. 

Schnaitter began his service with 
United States Steel in 1946 as a sales 
analyst with the American Steel and 
Wire Division in Cleveland, Ohio, after 
graduation that year from the University 
of Perinsylvania’s Wharton School of 
Commerce and Finance. At the time of 
his newest appointment he was senior 
statistical analyst. 


>Lynton L. Scharff is new Manze! 
representative in the Arkansas and 
; Northern Louisiana 

areas. Scharff for 
some years engaged 
in the contracting 
business and more 
recently served as 
sales representative 
for several manu- 
facturers. Manze! 
- home offices are at 
oe © mee 315 Babcock Street. 
Lynton L. Scharff Buffalo. New York. 






» Harry P. Conroy, one of Halliburton 
Oil Well Cementing Companys three 
regional vice presidents lias been trans- 
ferred from the southern region to the 
northern region; Fred R. Whitten trans 
fers from the northern region to the cen 
tral region; and R. G. Kelly transfers 
from the central region to the southern 
region. 

Vice presidents Conroy, Whitten, and 
Kelly will continue to have headquarters 
at Duncan, Oklahoma, home office. 
Duties in their new assignments re- 
main the same. 


E-37 


Widhiston Baoww 


Abstract Township 


MAPS 


McKENZIE COUNTY 
NORTH DAKOTA 


Len LALA 


eri Companies interested ,in. the 
Williston Basin will want these 
complete accurate new maps that in 
clude land ownerships, lease owner 
ships and important mineral owner 
ships together with other valuable 
information on dry holes, producing 
wells and current drilling opera- 

Consists of 92 maps printed 
on durable 24” x 24” paper. Scale 
3°’ to the mile. Price $10 per map 


Send for complete information 


GREAT NORTHERN 
Wap Company 


619 South Detroit « Tulsa, Okla 








Drillers Preference 


AND BANUM -- 


spECIAL == 


TABLETS REMOVE AND 
PREVENT RUST AND SCALE 
INALL RADIATOR COOLING 
systens = 


Simple — Safe 
CONOMICAL 











AND PREVENTS BOILER 
SCALE AND CORROSION 


Ounces Only Once 
A Week give a new 
operating efficiency 


and economy. 


Stocked by Leading Supply Houses 


ERICAN Sano-Banum (Co: 


YSANDN) 
®) 
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Trade Personals 


> Lawrence Litchfield, Jr., has been 
elected president of Alcoa Mining Com- 
pany, New York City, and of Surinaams- 
che Bauxite Maatschappij, Paramaribo, 
Suriname, both subsidiaries of Alumi- 
num Company of America. He succeeds 
Frank B. Cuff, who is retiring August 1. 

Litchfield, who has been serving as 
vice president of Alcoa Mining Com- 
pany and Surinaamsche Bauxite Maats- 
chappij, is a veteran of 27 years service 
with the company. He is a graduate of 
the United States Naval Academy in 
Annapolis. 

Litchfield has traveled extensively all 
over the world examining mineral de- 
posits and is an authority in the bauxite 
field, having published numerous tech- 
nical papers and articles on that sub- 
ject. He is a member of the National 
Minerals Advisory Council, of the 
Natural Resources Committee of the 
United States Chamber of Commerce, 
and of the Land Use Committee of the 
American Mining Congress. He also is 
a member of Alcoa’s technical com- 
mittee. 

Frank B. Cuff, born in Manchester, 
England, is a graduate of New York 
University. He started his business 
career with U. T. Hungerford Brass and 
Copper Company, New York, and later 
spent several years in the public ac- 
counting business before joining Repub- 
lic Mining and Manufacturing Com- 
pany (now Alcoa Mining Company) 
and Surinaamsche Bauxite Maatschap- 
pij in 1916 as accountant. He subse- 
quently was treasurer, vice president, 
and president of both companies, at- 
taining the latter position in 1937. 

In recognition of Cuff’s interest in 
and contribution to the development and 
progress of Suriname, a Dutch territory 
in South America, he was in May of 
1952 decorated by Queen Juliana of 
Holland, being made an officer in the 
order of Oranje-Nassau. 





>» W. A. Finn has been named assistant 
general sales manager of Worthington 
Corporation, according to an announce- 
ment by T. J. Kehane, assistant vice 
president and general sales manager. 
Finn, who is returning from Paris, 
France, where he has been serving as 
general European manager, will now 
make his new headquarters at Worth- 
ington’s Harrison, New Jersey offices. 

Finn was graduated from the Naval 
Academy at Annapolis in 1922 and 
served in the U. S. Navy until 1926. He 
then joined Worthington as an applica- 
tion and sales engineer in the steam 
power division. 


» A. Callaway Allen was appointed sales 
manager of electrical division of Wag- 
ner Electric Corporation to succeed H. 
A. Hudson who has a new position as 
sales analyst for the company. 

Allen began his career with the Wag- 
ner company in 1930 immediately after 
graduating with a BS in engineering 
from University of Illinois. 

After a student engineering training 
with the company Mr. Allen entered the 
sales department. He was manager of 
the Wagner electrical sales branch at 
Memphis when he was promoted. 


Heath Robertson 


> H. H. Heath has been appointed eomp.- 
troller for the Baroid Sales Division, 
National Lead Company, with national 
headquarters in Houston, Texas. With 
Baroid since 1943, he has also served as 
chief accountant and assistant comp- 
troller. Prior to that, he was associated 
with the Firestone Tire and Rubber 
Company in Los Angeles. Heath is a 
graduate of Loyola University of Chi- 
cago and did graduate work at UCLA. 

Gordon Robertson has been ap- 
pointed assistant comptroller for Baroid. 
He has been with the Baroid organiza- 
tion since May, 1949. Robertson holds a 
BBA degree from the University of 
Minnesota. 

Ben A. Weil has joined the advertis- 
ing department of Baroid. Prior to this 
association, he headed his own advertis- 
ing agency in Corpus Christi, Texas. 
Weil received his education at the Uni- 
versity of Texas, having graduated in 
1948 with a degree in Business Adminis- 
tration. 


> Otto J. Blank, formerly plant mana- 
ger of the R. M. Hollingshead Corpora- 
tion, has been appointed vice president 
in charge of production for the Cam- 
den, New Jersey, chemical firm, accord- 
ing to an announcement by President 
Wilbur H. Norton. 

As Hollingshead plant manager in 
charge of production for the past eight 
years, Blank has been responsible for 
production and shipping at the corpora- 
tion’s several plants in the Camden 
area and in Bowmanville, Ontario, 
Canada. 

Before joining Hollingshead, Blank 
was associated for 28 years with Peck. 
Stow and Wilcox, Connecticut hardware 
manufacturers, as works manager and 
later as vice president of operations. 


> Charles Carl Carr, who retired in 1949 
as director of public relations and ad- 
vertising for Aluminum Company of 
America died suddenly at 11:30 p. m., 
Tuesday, July 29, of a heart attack, in 
St. Petersburg, Florida, where he has 
resided since retiring from ALCOA. 
Carr began his career with ALCOA in 
1934 as advertising manager. He was 
made director of public relations and 
advertising in 1944. Since his retire 
ment, he has been a public relations 
consultant at St. Petersburg. 


> Robert C. Luckey has been appointed 
safety engineer for Chemical Plants Di- 
vision, Blaw-Knox Construction Com- 
pany. He will be responsible for the or- 
ganization and administration of accl 
dent and fire prevention at Chi mical 
Plant’s field construction projects. 

He is a graduate of Northwestern 
University iv industrial engineering and 
had special courses in accident and fire 
protection. 
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Sam B. Jones Robin Knight 
>M. L. Van Wagner was appointed as- 
sistant eastern division manager of Mc- 
Cullough Tool Company, with head- 
quarters at Houston, Texas; Robin 
Knight was promoted to senior sales- 
man at the McCullough Oklahoma City 
district office; R. L. Walker promoted 
to branch manager at Snyder, Texas; 
and Sam B. Jones to branch manager at 
Hadacol Corner, Texas, it was recently 
announced by I. J. McCullough, presi- 
dent. 

Van Wagner started with McCullough 
in 1947 and advanced rapidly in service 
work to become safety engineer of the 
eastern division of the company in 1950. 
His new duties as assistant eastern divi- 
sion manager will still include super- 
visory control of the safety program. 

Robin Knight, with McCullough since 
1948, has held many governmental exe- 
cutive position, both in the State of 
Oklahoma and in Oklahoma City. He 
has also been a general manager for 
three prominent Oklahoma City firms 
during the past twenty years. Knight’s 
new duties as senior salesman will con- 
sist chiefly of city sales work in Okla- 
homa City. 

R. L. Walker joined McCullough 
shortly after his Army service in World 
War II. Beginning as a rigger in Okla- 
homa in 1944, he has worked in the oil 
fields of Texas, Oklahoma, and New 
Mexico. 

Sam Jones joined McCullough in 1947 
as a rigger at the Hobbs, New Mexico 
branch. Because of his wide range of 
experience, Jones was appointed mana- 
ger when McCullough opened a new 
service branch at Hadaco’. Corner, 
Texas. 


) Raymond S, Clark has been appointed 
counsel for The Davison Chemical Cor- 
poration, according to Chester F. Hock- 
ley, president. Clark, a graduate of 
Groton, Harvard College, and Yale Law 
School (1939), was engaged in private 
law practice before joining Davison in 
June of last year. Clark will succeed H. 
Alexander Smith, Jr. Smith who has 
been with Davison since 1948 is leaving 
the company to devote his entire time 
to his personal interests. 


> Willi:m H. Old has joined The Bab- 
cock and Wilcox Company as director 
of purchasing. He will be in the New 
York office of the company. Old is a 
native of Virginia. He attended the Vir- 
ginia ‘i ilitary Institute and the Harvard 

usine-; School. He was formerly gen- 
eral purchasing agent of American 
Brake Shoe Company. 
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Trade Personals 


M. L. Van Wagner R: L. Walker 


> Thomas W. Russell, Jr., was ap- 
pointed general purchasing agent of 
American Brake Shoe Company. Russell 
was graduated from St. Georges School 
and Yale University. He joined Ameri- 
can Brake Shoe Company as an appren- 
tice in 1945 and entered the purchasing 
department as a buyer in 1949 and be- 
came assistant general purchasing agent 
in 1950. During World War II Russell 
served five years in the U. S. Army at- 
taining the rank of captain. 


> Jim Camp, who has been in charge of 
the Tulsa, Oklahoma, office of the plate 
and welding division of General Ameri- 
can Transportation Corporation, for the 
last two years, has been transferred as 
district sales manager of the Houston, 
Texas, office. Jim Wallace has been 
transferred from the engineering de- 
partment of General American to be- 
come sales engineer of the plate. and 
welding division, Tulsa. 


» Robert McCoy, Jr., vice president, has 
retired from the Jones and Laughlin 
Supply Company 
where he had com- 
-pleted 39 years of 
continuous service 
on July 7, 1952, it 
has been announced 
by J. L. Shakely, 
president of the 
company. Born and 
reared in Pitts- 
burgh, Pennsyl- 
Robert McCoy, Jr. vania, McCoy left 

his home in Pitts- 
burgh in January, 1913, for a visit in 
Tulsa and nearby oil fields. Deciding to 
remain in Oklahoma, he went to work 
as a laborer for a gas company in Cush- 
ing, leaving them the following July 1 
to join the employ of Frick-Reid Supply 
Company (now Jones and Laughlin 
Supply Company) on July 7, 1913, as a 
storeman at Cushing. Promoted to store 
manager of the Cushing store in 1913, 
he guided the activities of this store 
through the stirring days of the great 
Cushing boom, and in 1916, was trans- 
ferred to Drumright, Oklahoma store as 
store manager. Bob was elevated to the 
position of district manager and re- 
mained in Drumright until 1922, when 
he moved to Tulsa. And later he was 
appointed sales manager of the com- 
pany’s Western Division at Tulsa. He 
was elected vice president and a direc- 
tor of the company July 22, 1938, at 
which time the general offices were 
moved from Pittsburgh, Pennsylvania, 
to Tulsa. 
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the original composition valve cup 

































































eeeand low cost, too! 


1. BEST QUALITY! The highest 
standards of quality and performance 
—backed by 50 years of experience— 
go into the manufacture of every Dar- 
cova valve cup, seating cup and ring. 
2. PERFECT FIT! Consistent uniform- 
ity and precision manufacture to fit 
every size and make pump, assure 
Darcovas to be tops in efficiency of 
operation. 


3. RIGHT TEXTURE! Varying condi- 
tions of depth, pressure, temperature, 
fluids and abrasion are not problems 
when Darcovas are used! 


Best quality, perfect fit and right com- 
position texture add up to longer, 
more efficient service...and LOWEST 
COST! 


Be sure to specify DARCOVA 
at your supply store 


DARLING VALVE 


& MANUFACTURING 
COMPANY 


WILLIAMSPORT 1, PA. 
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Your 
Cylinder’s 
Good Friend... 


VALVES 


HAND 
OPERATED 
4-WAY 

VALVE 

Three models: Com- 
pletely Manual—Spring 
Return to Neutral— 
Spring Return to 
Reverse. Flow cycles 


to handle most 
requirements. 


FOOT 
OPERATED 
4-WAY 
VALVE 
Same as Hand Operated Valve, except foot 


operation replaces hand. Leaves hands free 
for other work. 


OPERATED 
- &@-WAY 
VALVE 


For remote control, safety or automatic equip- 
ment. Suitable for solenoid, cam, finger, toe 
or hand operation. 





| 


Ledeen valves are built in sizes from Ve” to | 


1%” standard pipe tap —to operate air and 


hydraulic cylinders and motors, single and | 


double acting. 
Write for Bulletin 1000 





eT 





VALVES @ CYLINDERS 
AIR-HYDRAULIC PUMPS & BOOSTERS 
VALVE ACTUATORS @ AIR HOISTS 


Ledeen Mfg. C 


1608 San Pedro 
Los Angeles 15, Calif 


E-40 





To obtain more information on products advertised see page E-51 


Trade Personals 





Phillips Wright Cook 
>H. B. Phillips has been appointed 
sales manager, quantity sales division, 
Cutler-Hammer, Inc. F. A. Wright has 
been named sales manager, district sales, 
and J. M. Cook has been appointed sales 
manager, industrial control divisions. 
Graduates of Michigan University, Phil- 
lips joined Cutler-Hammer in 1911, and 
Wright joined Cutler-Hammer as a stud- 
ent engineer in 1927. Cook joined Cut- 
ler-Hammer upon graduation from Uni- 
versity of Minnesota in 1928. 


> Jack E. MacConville has been named 
to regional industrial sales manager by 
Minneapolis-Honeywell Regulator Com- 
pany, and will have charge of the south- 
east regions with headquarters in At- 
lanta, Georgia. Other new regional man- 
agers are: Alfred J. McCullough, cen- 
tral region, headquarters in Cleveland, 
Ohio; Howard L. Marston, northwest, 
headquarters in Minneapolis; Robert L. 
Mallory, Southwest, headquarters, Dal- 
las, Texas. Robert B. Grant, Pacific and 
Mountain region, Los Angeles, and Les- 
ter W. Williams, Pacific Northwest, 
Portland, Oregon. 


> James B. Armstrong has been ap- 
pointed credit manager of the Spang- 
Chalfant Division of The National Sup- 
ply Company. Armstrong, who had been 
assistant division credit manager, suc- 
ceeds Alvin D. Lowdermilk, who re- 
tired after 32 years with the company. 


Griffin Fleming Bracewell 


> W. H. Griffin has been promoted from 
Gulf Coast division manager, Welex Jet 
Services, Inc., to the newly created posi- 
tion of assistant to A. M. Birnie, sales 
manager. In his new position, Griffin 
will participate in overall management 
problems throughout the entire Welex 
service area. Griffin will maintain his 
headquarters in Houston. 

J. B. Fleming has been promoted 
from Corpus Christi district manager to 
take the place of Griffin as the Gulf 
Coast division manager and will move 
his headquarters to Houston. L. M. 
Bracewell, formerly Fleming’s assistant, 
has been promoted to Corpus Christi dis- 
trict manager. Welex has moved its West 
Texas Division offices from Odessa to 
Midland and are located in the Central 
Building there. Wayne Satterwhite, divi- 
sion manager, has moved his headquar- 
ters to the new Midland location. 


> George McCuskey has joined Youngs. 
town Sheet and Tube Company a: as. 
sistant to the president. His duties wij] 
be devoted primarily to financial p!- ses 
of the industry. McCuskey atte-ded 
Kent State University, received his BA 
from Denison University, and his | ach. 
elor of laws degree from Cleveland Law 
School. For the last seven years has ‘een 
associated with Perfection Stove - ‘om. 
pany in Cleveland. 


> R. H. Morse, III, has been appointed 
general manager of Fairbanks, \‘orse 
and Company’s Beloit, Wisccnsin, 
works. This marks the fourth generation 
of the Morse family to come to the 
management staff of the company. 
Morse succeeds Orren S. Leslie as gen. 
eral manager of the company’s largest 
manufacturing plant. Leslie has been 
named manager of manufacturing and 
has been transferred to the company’s 
headquarters in Chicago. 


Ferguson Mendenhall Teel 


»>L. T. Ferguson, tri-state area repre- 
sentative for The Guiberson Corpora- 
tion, has been transferred to Odessa, 
Texas. With Guiberson more than 11 
years, he was replaced in that area by 
W. V. Phillips, with headquarters at 
Salem, Illinois. 

R. Z. (Bob) Mendenhall, Southwest 
Texas representative for Guiberson, has 
been transferred to Corpus Christi, 
Texas. Mendenhall has been in Victoria, 
Texas, as Southwest Texas representa- 


_ tive for Guiberson. 


C. A. (Cliff) Teel, West Texas repre- 
sentative for Guiberson has been trans- 
ferred to San Angelo, Texas. Teel has 
been in Odessa, Texas, as a West Texas 
representative. 


>John J. Redmon has been appointed 
manager of the A. O. Smith product 
service branch at Dallas, Texas, succeed- 
ing Ben Heald who is returning to full 
time sales activity for A. O. Smith. Red- 
mon was formerly associated with John- 
son Motor Lines of Denison. J. W. Rush- 
ing has been appointed assistant mana- 
ger. Rushing joined A. O. Smith in 
October, 1949. 


{ p John G. Leyh has 
| been appointed as- 
sistant sales mana- 
ger of Franks Manu- 
_ facturing Corpora- 
. tion. 

Leyh, who has 
been with Franks 
for 12 years, was a& 
sistant service man- 


NS “S ager prior to his 
fm current appoint 
ment. 

John G. Leyh 
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FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE. TEMPERATURE, 
B LIQUID LEVEL ETC. i 


% SIMPLETO ADJUSTFORTHE ©» | 
» SPECIFIED OPERATING RANGE ,, 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 


Complete catalog sent upon request : 
THE MERCOID CORPORATION . 
4201 BELMONT AVE. CHICAGO 41, ILL ° 














.. » bere’s 
the sign of the 
finest field homes... 


Behind this little metal identification 
are over 31 years of homebuilding 
experience — experience that means 

difference between homes — or 


the 
_ housing! The Whitmor home has 
n designed for employee comfort 
and company prestige. You demand 
the best employee — give him a home 
nat he can be proud of .. . Give 
him a Whitmor field home. 


WHITMOR 








themebuilders, \NC. 





Tulsa, Okla, 





5525 Eqst 15th St . 
4s 
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> Taylor Milton has been appointed vice 
president by Walter Kidde Constructors, 
Inc., engineers and builders. 

Milton has been vice president and 
chief engineer of Walter Kidde En- 
gineer-Southwest, Inc., a subsidiary with 
headquarters in Houston. He will con- 
tinue in this capacity, in addition to 
carrying out his new duties. 

A member of the Walter Kidde Con- 
structors organization for several years, 
Milton was formerly associated with the 
Austin Company in Michigan and New 
York. He is a graduate of Texas Univer- 
sity and holds a master’s degree from 
Columbia University. He is a registered 
professional engineer and a registered 
architect. 


>} William G. Van Beckum, formerly 
manager of technical service and assist- 
ant sales manager, special products di- 
vision of Weyerhaeuser Timber Com- 
pany, becomes director of research for 
Pacific Lumber Company in San Fran- 
cisco. 


» C. L. Peterson was made general sales 
manager of the Industrial Division of 
Minneapolis-Honeywell Regulator Com- 
pany recently, it was announced by L. 
Morton Morley, vice president of the 
division. 

Peterson has been regional manager 
for Honeywell’s midwest region in Chi- 
cago since January, 1950. He succeeds 
W. H. Steinkamp. An_ engineering 
graduate of the University of California, 
Peterson joined the company in 1927 as 
sales engineer in the San Francisco of- 
fice. In 1945 he was appointed regional 
manager for the parent company’s 
Pacific region. 


} Gordon R. Graham was named ad- 
ministrative assistant, controller’s office 
and Alwyn F. Yeatman was selected to 
succeed Graham as general auditor, it 
was announced by The National Supply 
Company, Pittsburgh, Pennsylvania. 

Graham has been identified with the 
company since 1945, and became con- 
troller of the company’s Spang-Chal- 
fant Division plant in 1946. He was ap- 
pointed general auditor of the company 
in 1949, Yeatman joined the company in 
1949. He was named assistant general 
auditor in 1951. ' 


} Clyde J. Stottlemyer has been ap- 
pointed assistant plant controller at the 
Toledo, Ohio, plant, National Supply 
Company. Stottlemyer has been with the 
company since 1937, when he was em- 
ployed as a clerk at the engine division 
plant in Springfield, Ohio. He was 
formerly staff cost accountant in Pitts- 
burgh. 

»>C. A. Franklin, Jr., has been ap- 
pointed western district sales manager 
of the New York Belting and Packing 
Company, it was announced by B. F. 
Ruether, vice president. His territory 
extends from the Rocky Mountain states 
to the West Coast, from the Canadian 
border to the Mexican border and the 
Hawaiian Islands. Franklin has been 
with the company for 17 years. He suc- 
ceeds O. L, Wall who died June 29. 
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OIL TOOL COMPANY 


@ COMPETENT OPERATORS 

@ ROTARY FISHING TOOL SERVICE 

@ SPANG CABLE TOOLS @ DRILL PIPE 
© BLOW OUT PREVENTERS ® RENTALS 
© COMPLETE OIL FIELD MACHINE SHOP 


SAFETY! 
CALL ACME 


for 


SHAFFER JAR 
| SAFETY JOINT 


CALL: 


mn OKLAHOMA CITY 
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Trade Personals 


> Vernon L. Durrstein, special design 
engineer for National Supply Company 
engine division for 
the last eight years, 
has been appointed 
assistant chief en- 
gineer of that divi- 
sion, with headquar- 
ters at Springfield, 
Ohio. Durrstein was 
graduated from the 
University of IIli- 
nois in 1931. Prior 
to joining National 
Supply he served as 
a design engineer with Cummins Diesel 
Engine. 








V. L. Durrstein 





>» E. R. Blair, Jr., was appointed sales 
and service manager for Whitmor it was 
announced by Burl Johnson, vice presi- 
dent and general manager of Whitmor 
Homebuilders, Inc., Tulsa, Oklahoma. 
Blair was associated for 15 years with 
the William Cameron Company. For the 
past year he was factory representative 
for the Certanteed Products Corpora- 
tion of Amarillo, Texas. 


> J. W. Ross has been appointed Phila- 
delphia district manager for Carbide 
and Carbon Chemicals Company,.a divi- 
sion of Union Carbide and Carbon Cor- 
poration, it was announced by W. F. 
Reich, Jr., vice president. 

Ross, who joined the company in 
1936, moves up to fill the position form- 
erly held by R. M. Joslin, Jr., who has 


been appointed midwestern division 
manager for the company in Chicago. 
Carbide and Carbon Chemicals Com- 
pany has its sales offices in the Phila- 
delphia Savings Fund Building, 12 
South 12th Street. The company sells 
over 350 different industrial chemicals, 
has warehouses in 80 cities, sales offices 
in 19 principal cities, four large chemi- 
cal plants and three research centers. 
plus fellowships at many leading col- 
leges and universities. 


> Raymond T. Whitzel has been made 
general manager of the smelting division 
of Aluminum Company of America, suc- 
ceeding V. C. Deerschuk, who has been 
general manager of that division since 
1935. Doerschuk will become technical 
consultant, chiefly on aluminum smelt- 


_ing and related problems. 


Whitzel, a veteran of 37 years’ serv- 
ice with ALCOA has been assistant 
manager of the smelting division since 
March, 1951. 

Doerschuk began his career with 
ALCOA in 1910 at the Niagara Falls 
works. He was responsible for staffing 
and operating the Alcoa and Defense 


Plant Corporation’s smelting plants dur- 
ing World War II. 


> Earl F. Adams has been named assist- 
ant chief engineer of Weston Electrical 
Instrument Corporation’s Tagliabue di- 
vision. Adams was formerly the pyrom- 
eter group chief of this division. He 
joined Weston 29 years ago. 
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ery 5 WITH BLAW-KNOX | 
ears” cpating =f 


Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing ... the one-piece panels stay rigid 
and strong—without shimmy or shake 
— because there are no parts to work 
loose. Twisted cross bars provide 
sure footing under the most adverse 
conditions. For complete informa- 






>» Joe H. Dunlevy has been namec dis. 
trict manager of The Garlock Packing 


Company’s Los: An. 
geles office at 2303 
East Eighth S:reet. 
From 1919 to 1929 
Dunlevy was a Gar- 
lock sales r: pre. 
sentative operating 
from Cleveiand, 
Ohio office. Then for 
two years he acted 
as a special repre. 
sentative for the 
vice president in 
charge of sales. Since 1930 his head. 
quarters have been at Palmyra, New 
York where Garlock’s main office and 
factories are located, serving as a con- 
sultant on mechanical packing problems 
for the entire company as well as Gar- 
lock’s special representative contacting 
the Army and Navy in Washington, D. C. 

Dunlevy succeeds Clarence W. Har. 
mon, district manager of the Garlock 
Los Angeles office for the past 25 years, 
who, due to ill health, is being retired 
by Garlock on July 31. 





Joe H. Dunlevy 


> John Deaderick has been named 
manager of the Philadelphia office of 
the Foxboro Company. Joseph Esherick, 
district representative of The Foxboro 
Company in Philadelphia for many 
years, now devotes his entire attention 
to special accounts, serving as manager 
of that department. Deaderick received 
his engineering training at Texas A & M. 



















E-42 





tion, write for Bulletin 2365. 
BLAW-KNOX GRATING 
Industry’s first choice for 


© SAFETY © STRENGTH © LONG LIFE 
* LOW UPKEEP © SELF-CLEANING 


Grating Department 


BLAW-KNOX DIVISION of Blaw-Knox Co. 


2126 Farmers Bank Bidg., 
Pittsburgh 22, Pa. 










ELECTROFORGED 


BI AW-KNOX STEEL GRATING 


To obtain more information on products advertised see page E-51 
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PERRAULT 


FIBER-CAST 


THERMO-SET PLASTIC PIPE 
REINFORCED WITH! GLASS FIBERS 
FOR 
THE OIL INDUSTRY 
THE GAS INDUSTRY 
FRESH WATER SYSTEMS 
SALT WATER SYSTEMS 


“Everything 
for the Pipeliner’ 


PERRAULT 


30 NO. BOSTON 
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p> Fred W. Ayers, senior vice president 
and general manager of Hughes Tool 
ng Company, has been 
F invited by the 
oe Chamber of Com- 
~~. merce of the United 
re States to serve on 
+ the Department of 
: Manufacture Com- 
mittee for the com- 
ing year. The com- 
mittee advises the 
A Chamber’s board of 
Fred W. Ayers directors in develop- 
ing and recommend- 
ing policies in. the field of industrial 
problems. The committee also studies 
means of putting into effect policies 
that are adopted by the Chamber’s mem- 
bership. 






>F. W. Berdan has been appointed 
manager, automotive products sales and 
J. F. Warnell, manager, battery prod- 
ucts sales, National Carbon Company. 
Union Carbide and Carbon Corporation. 
Both executives will be in the company’s 
general sales offices in New York. Ber- 
dan joined the company as a salesman 
in 1922. He is in charge of sales of 
“Prestone ’ and “Trek“ anti-freezes and 
other automotive products. Warnell 
joined National Carbon as a salesman 
in 1933. He has charge of sales of 
“Everready” flashlights and batteries. 


} William T. Box has been named exe- 
cutive assistant on the general office 
staff at BJ Service, 
Inc. Box has been 
an employee of By- 
ron Jackson Com- 
pany for the past 12 
years. During the 
last 5 years he was 
associated with the 
research and devel- 
opment work on the 
jet process of oil- ; 
well perforating wi 
pioneered by the By- 

ron Jackson Company. He has been in 
charge of this work for the last three 
years. Box was graduated from the Uni- 
versity of Santa Clara with a degree in 
mechanical engineering. 


liam T. Box 


> Matthew A. Taylor, assistant manager 
of Eastern sales region, has been named 
manager of sales operations, Ethyl Cor- 
poration. Other promotions include: 
Donald S. Flynn and George P. Rosser, 
account representatives, have been 
named assistant managers of the Eastern 
region, with Flynn in New York, and 
Rosser in Pittsburgh. 

William K. McCulloch, sales promo- 
tion manager, was promoted to assistant 
manager of the advertising and sales 
promotion department, and Donald J. 
Chapman, account representative in the 
Western region, to sales promotion 
manager, 

Under the re-organization of the ad- 
Yertisin: and sales promotion depart- 
ment, frank A. Howard, Jr., will be in 
charge of advertising, and Edwin J. 
Enoch. Jr., will continue to be in charge 


of adv rtising and sales promotion pro-- 


ductio. 
Also announced is creation of district 









managerships, in place of resident mana- 
gerships, throughout the four sales re- 
gions. District managers are: Eastern 
region: Rey L. Goltz, New York City; 
Robert W. Richardson, Philadelphia. 
Central region: Harry A. Mack, Day- 
ton; George W. Rose, Chicago; Robert 
R. Mead, Kansas City, Missouri; South- 
ern region: Leonard L. Huxtable, 
Tulsa; Russell Schell, Dallas; J. O. 
Balzer, Houston; Alan C. Tully, Baton 
Rouge. Western region: Monroe F, 
Weill, Los Angeles; William H. Sievert, 
San Francisco; John S. Cole, Salt Lake 
City. In addition, Gelston Howell, ac- 
count representative in Western Pennsy]- 
vania, has been transferred to the New 
York office of the Eastern region. 


Trade Personals 





> Karl V. Rohlen has been named presi 
dent of Crane Packing Company, and 
e ’ Frank E. Payne, 
former president, 
has been elected 
chairman of the 
board, upon retire- 
ment of A. W. 
Payne, chairman o! 
the board. Rohlen 
was former vice 
president and gen 
eral manager. F. E 

Karl V. Rohlen Payne founded the 
company in 1916 

and since that time has been active in 
the business. Rohlen, a University of 
Illinois graduate, joined Crane in 1942 








Removal of weeds and grasses need not 
be a costly problem! Borascu, when 





NONCORROSIVE*- NONPOISONOUS 


*To Ferrous Metals 


NONFLAMMABLE + NONSELECTIVE 


WRITE FOR 


LITERATURE 





properly applied, will destroy weeds and 
grasses with its effective root-action; yet 
t is safe, inexpensive and easy to use. 
Removing undesirable vegetation by 
old-fashioned methods such as hoeing 
monthly, or quarterly, is an extravagant 
waste of manpower and money. Be thrifty 
...use Borascu; a single application may 


: keep an area cleared for 18 to 24 months! 
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PACIFIC COAST BORAX CO. 


DIVISION OF BORAX CONSOLIDATED, LIMITED 


630 SHATTO PLACE @ LOS ANGELES 5, CALIFORNIA 
DISTRIBUTORS LOCATED THROUGHOUT THE OIL FIELDS OF U.S.A. AND CANADA 








To obtain more information on products advertised see page E-51 
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ILCO LUBE and FUEL OIL 


eames PURIFICATION - - - 


15 YEARS CONTINUOUS OPERATION WITHOUT OIL 
CHANGE IN DIESEL AND GAS ENGINES—NECLIGIBLE 
PISTON AND CYLINDER WEAR. 


THIS IS THE RESULT OF COMPLETE PURIFICATION — 
THE REMOVAL OF SLUDGE, CARBON, ACIDS, WATER, 
AND FUEL DILUTION. 


HILCO UNITS IN OPERATION LONG ENOUGH TO 
PROVE THEIR VALUE. ONE-QUARTER CENTURY OF EX 
PERIENCE IS AT YOUR SERVICE. 













OIL RECLAIMER 


es eer eee 


tHere 1s A HILCO cor every LUBRICATION 
AND FUEL OIL FILTERING PROBLEM -- - 
YOU WANT CLEAN OIL AND CLEAN ENGINES TO SAVE 


EQUIPMENT—OIL AND MONEY—INVESTIGATE HILCO 
OIL MAINTENANCE METHODS. 


oh Ps REDO EERER ERS § 


» PURIFIERS 
» FILTERS 


e RECL AIMERS 2 ‘ 
° CONDITIONERS rurer sd WRITE FOR FREE 


5 
j : 3 
‘ISOPRENE HRT RR SER STR RESSE Rhee 


LITERATURE - - NO OBLIGATION 


THE HILLIARD CORPORATION, 209 W. FOURTH STREET, ELMIRA, N. Y. 
IN CANADA—UPTON-BRADEEN-JAMES, LTD., 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 


—X A.P.1. PIPE COUPLINGS © 
All Sizes and Types for Oil Field Use 


ail 

















LINE PIPE COUPLINGS A.P.|. CASING COUPLINGS A.P.lI. 
Ye"’ to 12’’—Seamless and Special 4%" to 13¥%’’—Long or Short 


Processed—Black or Galvanized 
f HYDRAULIC COUPLINGS 
PLAIN TUBING COUPLINGS A.P.!. Ye"’ to 3’’_—Seamless 





saul ti 


* 
€ 


=r ” a 
> I to 3°—Seamless REAMED AND DRIFTED A.I.S.1. 
4 3 ” t 1 —_ . 
ES EXTERNAL UPSET TUBING %,"" to 12'’—Seamless or Spl. Processed 
i COUPLINGS A.P.I. DRIVE PIPE COUPLINGS 
' %"" to 3Y2"’—Seamless ¥e"’ to 12’’—Seamless or Spl. Processed 
e an 
Consult Our Nearest Quick Service Sales Office: 
Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. Los Angeles—James A. Riordan Co., 1400 Santa Fe Ave. 
Baltimore—tTed Barto, 2301 N. Charles St. Minneapolis—Lin J. Krause, 200 Lumber Exchange 
Buffalo—W. E. Spencer & Assoc’s, 241 S. Elmwood Ave. Narbeth, Pa.—J. W. Worthington, 105 Forrest Ave. 
Chicago—Harry A. Jay, 122 So. Michigan Ave. Newark, N. J.—Murray Eskin, Industrial Office Bidg. 
Denver—Earl H. Jones & Co., 1863 Wazee St. New York—Henry Stein, 50 Cliff St. 
Detroit—Thomas L. Osberger, 19451 Livernois Ave. Portiand, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
Erie, Pa.—R. J. Maggi, Box 711 Richmond, Va.—P. C. Abbott & Co., Mutual Bidg. 
Falmouth, Mass.—Wm. F. Bennett, 53 Minot St. San Francisco—Earl H. Jones & Co., 1150 Folsom St 
ry H. Paris Distributor, Inc., Box 932 Seattle—Earl H. Jones & Co., 619 Second Ave. 






Kansas City, Mo.—Wm. J. Hebenstreit, 3122 Coleman Rd. 
FACTORY ‘PHONE: WOODSDALE 3296 


WHEELING MACHINE PRODUCTS COMPANY 


ELM GROVE STATION WHEELING, W. VA, 
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Trade Personals 











D. D. Walters Charles Simmons 


>D. D. Walters has been promoted to 
manager, north Permian Basin district 
for The Western Company. Other pro- 
motions include: Charles Simmons, to 
assistant manager, north Permian dis- 
trict; Henry Landusky, to manager, 
Snyder station; Jim Wilson, to assistant 
manager, Hobbs station; J. D. Allen, to 
assistant manager, Seagraves station, 
and Roy S. Priolo, to assistant manager, 
Levelland station. Walters has been 
with The Western Company for four 
years and formerly was manager of the 
Eunice station. Simmons has been with 
Western for three years. 


>G. J. Van Dyke has been appointed 
district service manager at Pharr, Texas, 
for Cummins Sales and Service, Inc. 
Van Dyke began his career with Cum- 
mins in 1945 as shop mechanic. He was 
subsequently promoted to field service- 
man at Odessa, Texas, then to shop fore- 
man at the same location. 

E. G. Ellis has been promoted from 
general service manager to vice presi- 
dent-maintenance and engineering, and 
J. L. Peeler, former assistant purchasing 
agent at Fort Worth, Texas, appointed 
to director of purchases at the same loca- 
tion, by Cummins Sales and Service. 
Ellis was formerly export service mana- 
ger with Mid-Continent Cummins Ex- 
port Corporation in New York City. 

Peeler formerly worked for Mid-Con- 
tinent Supply Company. 


) Lee Grumbaugh has been named sales 
development engineer in the petroleum 
, . industry for Kenna- 
metal, Inc., Latrobe, 
Pennsylvania. Grum- 
. baugh began in the 
- petroleum industry 
25 years ago. He has 
since been an oil op- 
erator, specializing 
in well rehabilita- 
tion, at Signal Hill, 
California, and 
more recently oper- 
ated his own steel 
and pipe supply company in Colombia, 
South America. 





lee Grumbaug 


>Herbert B. Hummer has been ap- 
pointed director of research for the 
Durametallic Corporation of Kalamazoo, 
Michivan. He was formerly with the 
Allis-Chalmers Manufacturing Com- 
pany, Norwood, Ohio. 


>William A. Johnson has been pro- 
mote’ from president to chairman of 
the board, of Amercoat Corporation, 
South Gate, California. Alan E. Turner, 
orme: executive vice president, is the 
hew president. 
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Type R2R Centrifugal Process Pumps 
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Type R2R Process Pump 


DISASSEMBLY: ‘lhe Type R2R process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. 
By first removing the spacer from the spacer 
type coupling, and unbolting the casing 
from the cradle the entire cradle and com- 
plete rotating element can be removed with- 
out disturbing the suction and discharge 
piping. 


OPERATING RANGE: Type R2R, Heavy 
duty, process pumps are available in eight- 
een different sizes, enabling our engineers 
to furnish units specially designed and con- 
structed for the particular work to be per- 
formed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. °* 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





4040H 
Close Coupled Centrifugal Pump 








Pump 





ESTABLISHED /869 


DEAN BROTHERS PUMPS /N 
INDIANAPOLIS /ND. 


J27 W TENTH Sr 





Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 






3833 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 


3556 


Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 





"Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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NATIONAL BANK 
EER 


...@a@ Leader 
in Petroleum 
mhikehikalat: 


The facilities of our fully 
integrated Petroleum 
Department are available 
in connection with Oil and 


I Kohitlae] Mt Clem Melolal 


Mu CAPITAL AND SURPLUS 42500000 LARGEST IN THE SOUT 


\ 
» 


v MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


Trade Personals 


> Al K. Kline jas 
been named \\ «st. 
ern representa: ive 
of Larkin and ( 5m. 
pany, Inc? Kline was 
formerly with € :lco 
Oil Tools, Tuisa. 
Oklahoma, nd 
Baker Oil Tool He 
will be in charve of 
Larkin’s new office 
Al K. Kline and warehcuse 
facilities in Tulsa. 


> Calvin B. Carter has been promoted to 
assistant sales manager and R. Carson 
Allan to division engineer, National Sup- 
ply Company. Carter joined the com- 
pany following his graduation from the 
University of Texas in 1937. He was 
made division engineer for the export 
division in New York in 1947. Allan 
joined the company following gradua- 
tion from the University of Michigan 
in 1938. 


>I. W. McKinney has been appointed 

manager of the newly formed C-R-C 

supply division, 

Crutcher- Rolfs- 

Cummings, Inc. Be- 

* fore joining C-R-C 

McKinney was in 

the valve division of 

Cameron Iron 

Works, Inc. He was 

formerly a field en- 

gineer and metal in- 

spector for Humble 

Oil and Refining 

Company at Bay- 

town and a pipe line 

1. W. McKinney engineer for Hum- 
ble Pipeline Company. 


> Fred C. Schulz, Don W. Gates, and 
Grover C. Clark have moved to new as- 
signments with The B. F. Goodrich 
Company’s Associated Tire and Acces- 
sories Division. Schulz has become 
Pacific Coast manager for the division 
succeeding K. K. Kantzer, who died re- 
cently. For the past 214 years Schulz 
had been manager of sales development 
for BFG’s Associated Lines with head- 
quarters at Akron. He was graduated 
from Ohio State University. Gates has 
been appointed merchandising manager. - 
With BFG since 1939, he went to Akron 
in 1942 to assume sales promotion 
duties. Clark becomes manager of adver- 
tising and sales promotion for Associ- 
ated Lines succeeding Gates. 


> John R. Rowe has been added to the 
staff of the Electric Machinery Manv- 
facturing Company 
Dallas office. He 
will assist H. L. 
Renking, E-M Dal- 
las district manager. 
Rowe is a graduate 
of the University of 
Wisconsin in electri 
cal engineering, an 
holds a master’s de- 
gree from the Har- 
vard. University 
graduate school of 
business administration. 


John R. Rowe 
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/ KW SIZE-5 EXPLOSION-PROOF STARTER 
with AIR CIRCUIT BREAKER 























































































a. 
id The “NNEMCO” Size 5 Explosion-Proof Combination Motor Starter 
{ . ° . 
of is probably the only starter of its size and type to be manufactured 
2 in the combination air-break form. 
1. 

to Desirable features include: Rugged enclosure of gray iron; ground 
ze flange surfaces; heavy pin-type hinges; available with contro! 
stations or pilot lights in cover; can be furnished with sealing 
jas hoods for conduits. Interior has ample space for incoming and out- 
ort . ege 
an going leads as well as for auxiliary relays, control transformers, etc. 
la- ; 
The size 5 starter unit, air circuit breaker and all other components 
” are the finest that money can buy. 
\- WRITE FOR COMPLETE INFORMATION 
me The “NEMCO” Size 5 Explosion- 
Be. Proof Combination Motor Starter 
.. with Air Circuit Breaker — — for 

in use in Class 1, Group D Hazard- 

of ous Locations. “Start-stop” control 
on station and reset buttons are 
vas mounted in cover. 
en- 
- 217 North Detroit TULSA, OKLAHOMA Telephone 2-5131 
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eos and stay at Beautiful HOTEL MENGER 
















ted The magnificent Menger will make your stay in San Antonio 
‘ delightful. Supper dancing nightly in the enchanting Latin Quarter... 
has leisure hours in the charming Sun Patio . . . superb foods in the Colonial 
ger. Dining Room and Carioca Coffee Room .. . exceptional air conditioned 
‘ron guest rooms and suites. Private parking lot with lobby entrance. 
tion See Texas’ most interesting city and stay at the~Menger, a Texas 
institution since 1859. On Alamo Plaza, next to the Alamo. 
ver- 
oci- AFFILIATED NATIONAL HOTELS 
ALABAMA TEXAS 
HOTEL ADMIRAL SEMMES..+...-00+4+ Mobile HOTEL STEPHEN F. AUSTIN......00006 Austin 
the HOTEL THOMAS JEFFERSON, Birminghom HOTEL EDSON B 
HOTEL BROWNWOOD......+++65 Brownwood 
anu- PLAZA DISTRICT OF COLUMBIA SUETEE BAER ccccciccccnssscceseseccceses 
yany HOTEL WASHINGTON........40. Washington HOTEL TRAVIS...... 
Laredo HOTEL CORTEZ..... 
He INDIANA HOTEL BUCCANEER 
ie HOTEL CLAYPOOL...cecesseseeee Indianapolis HOTEL GALVEZ .... 
HOTEL JEAN LAFITTE. 
Dal- LOUISIANA CORONADO COURTS..... 
ger. NMED asec cco scevcooent New Orleons pe gg seveeeseseseseeeees 
uate HBTEE OESOIO.. .ccocccsesccveced New Orleans HOTEL LUBBOCK... anienoseqoeeteaes 
y of NEBRASKA HOTEL FALLS... 
ital : HOTEL CACTUS. ++-San Angelo 
ctri- HOTEL PAXTON.....cccseeseeseeensenes Once on aoe. one an 
and CACTUS NEW MEXICO ANGELES COURTS. cossceeseeseee San Antonio 
; de- San Ancvio BUTE ccricsiicesieonomeedl Clovis VIRGINIA 
HOTEL MOUNTAIN LAKE... Mountain Lake 
Har- SOUTH CAROLINA HOTEL MONTICELLO ....csesseeeeesees Norfolk 
sity CORTEZ HOTEL WADE HAMPTON .......004 Columbia 
1 of El Paso 


AFFILIATE D NATIONAL nH" OTE US 
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Trade Personals 


> Hubert C. Laird, until recently vice 
president of Otis Engineering Corpora- 
tion, has joined 
Crane Company as 
field engineer to ex- 
pand the company’s 
services to the petro- 
leum industry. Laird 
will concentrate on 
the valve and fitting 
problems of petro- 
leum production. He 
a, 1 el will work a the 
: engineering division 
Hubert C. Laird headquarters at the 
Crane Chicago plant. He is a graduate 
of Oklahoma A and M where he received 
his engineering degree in 1933. 








; 


> Dr. C. M. Blair has been named super- 
intendent of the new plastic and resins 
plant to be constructed at Seadrift, 
Texas, by Carbide and Carbon Chemi- 
cals Company, a division of Union Car- 
bide and Carbon Corporation. 

John Conway, J. A. Field, and W. A. 
Woodcock have been named assistant 
managers to Dr. R. L. Bateman, mana- 
ger of the company’s fine chemicals divi- 
sion. 

R. F. Brown was appointed assistant 
sales manager in the company’s indus- 
trial chemicals division. He is being re- 
placed as midwestern division manager 
with headquarters in Chicago by R. M. 
Joslin, Jr., district manager of the Phila- 
delphia area. 








in OIL FIELDS! 


SHALE SEPARATOR & SAMPLE MACHINE 


Thompson does a double duty job and does it 
better: (1) by removing destructive shale and 
abrasives from your drilling mud, it saves you 
money because unnecessary wear and tear on 
costly drilling equipment is reduced to a mini- 
mum, and (2) the Sample Machine (standard 
equipment) gives an accurate analysis of the 
progress of the well by collecting foot-by-foot 
cuttings. Thompson Separators are self-motivated, 
activated by the mud flow. Make Thompson a 
part of your standard drilling equipment. 


* PROVEN PERFORMANCE 
* ECONOMICAL OPERATION 
* SAVES DRILLING COSTS 
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SOLD ONLY 
THROUGH 
SUPPLY STORES 
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> R. E. “Ernie” Haskell, Canadian : eo. 
logist, has been named service engin cer 
in charge of railia. 
tion well loggin« in 
Canada, of Mc(ul. 
lough Tool Com. 
pany. Haskell will 
operate out of the 
McCullough ivi- 
sional headquaiters 
at Edmonton, Al- 
berta. 

Haskell holds a 
BS degree in geo. 
logy from the Uni- 
versity of Manitoba. He has arrived in 
Canada with a new special logging 
truck, completely equipped for gamma 
ray and neutron logging and necessary 
equipment for on-the-spot interpretation. 


> W. C. Watson of the oil field sales di- 
vision of Cameron Iron Works, Houston, 
Texas, has been transferred to the valve 
sales division. Watson’s headquarters 
will be in Odessa, Texas. He will handle 
valve sales in West Texas and Western 
United States. 


> J. S. Caffrey has been named fleet 
supervisor of The Western Company. 
— In his new capacity, 
he will assist J. L. 
Myers, assistant 
vice president, in 
the development 
and administration 
of policies in regard 
to the company’s 
automotive fleet. He 
, will also supervise 
—) the assignment and 
J. S. Caffrey maintenance of all 
company cars. Caf- 
frey has been with The Western Com- 
pany since 1944, 





R. E. Haskell 


oF 






> R. S. Stevenson was elected executive 
vice president of the Allis-Chalmers 
Manufacturing Company by the board 
of directors recently. Before he was 
elected to this company-wide post, 
Stevenson was vice president in charge 
of the tractor division. Willis G. Scholl, 
formerly vice president and general 
sales manager of the tractor divsion, was 
elected to succeed Stevenson. Named 
to succeed Scholl as vice president and 
general sales manager was Frank Mus- 
sell, eastern territory manager of the 
tractor division. 


> J. A. McCreery has been named mana- 
ger of Continental Supply Company's 
Elk City, Oklahoma, store. He was form- 
erly field salesman at the same location. 
E. D. Lawrence has been transferred to 
the New Orleans district office where he 
will serve as sales representative, going 
from field salesman at Lake Charles. 
New manager of the McAllen, Texas, 
store is Sidney G. Pierce, formerly floor 
man at Alice, Texas. 


> Karl D. Jahnke has been appointed 
credit manager and elected 2-sistant 
secretary-treasurer of Dodge M:nufac: 
turing Corporation. Previous to }0ining 
Dodge, Jahnke spent six years with the 
accounting firm of Ernst and Ernst. He 
is a certified public accountan 
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BOOKS 


» The Measurement and Control of Temperatures in Industry. 
by R. Royds. Published by Chemical Publishing Company, Inc., 
212 Fifth Avenue, New York 10, N. Y. Price, $5. Pages, 252. 


The latest developments in temperature measurement and 
control to help industries to maintain the highest possible ther- 
mal efficiency are covered in this book. The various methods and 
equipment available for the measurement of temperatures in 
each particular range are discussed. Standardization and auto- 
matic control of temperatures are discussed at length. One 
hundred and sixteen illustrations, tables and numerous equa- 
tions for calculating results are contained. Attention is given 
to improving the quality and reliability of industrial products, 
an increased rate of production, and the saving of fuel and 
labor by the application of automatic temperature controls. The 
information is slanted toward the metal, chemical, petroleum, 
glass and refractory, cement, and various other industries. 


» Chemical Engineering Operations, by F. Rumford. Published 
by Chemical Publishing Company, 212 Fifth Avenue, New York 
10, N. Y. Price, $7.50. Pages, 371. 


The basic principles of the operation of chemical plants are 
related in this book. It discusses the most important processes 
used in chemical industries and describes the principal types of 
apparatus for carrying out each process. Theoretical aspects 
of chemical works procedures are covered and their mathemati- 
cal foundations given. Processes and equipment are evaluated 
from the viewpoint of efficiency and economy, and illustrative 
examples are listed for every operation treated, including cal- 
culations of results and graphical presentation. The book con- 
tains over 200 illustrations that will be helpful to the chemical 
technologist and engineer — particularly the beginner and 
student. 





) Numerical Methods in Engineering, by Mario Salvadori. 
Published by Prentice-Hall, Inc., 70 Fifth Avenue, New York 
ll, N. Y. Price, $6.65. Pages, 251. 


This book presents a simple discussion of numerical methods 
used to solve problems arising in all branches of applied 
science. It is designed for a one-semester course offered to 
upperclass students who have studied calculus and elementary 
ditierential equations. The treatment is based essentially on the 
use of finite differences. Differentiation, integration, interpola- 
tion, extrapolation, and integration of differential equations are. 
unihed by this approach. Relaxation methods are presented in 
detail and are applied to a variety of physical problems. 


> Properties of the Principal Fats, Fatty Oils, Waxes, Fatty 
Acds and their Salts, by M. P. Doss. The Texas Company, 135 
E. 42nd St., New York, N. Y. Price, $5. Pages, 244. 


This new book should be of interest to the fatty oil, petroleum, 
and chemical industries, and especially to manufacturers of 
lubricants. In its pages the new publication covers the proper- 
lies of approximately 50 of the principal fats, fatty oils, and 
waxes. Only aliphatic acids are discussed but the properties of 
more than 800 of these are tabulated. Data are given on the 
salts of the fatty acids ranging from aluminum through zir- 
conium. Approximately 1750 salts are listed. This material has 
hever previously been brought together and it includes con- 
siderable unpublished data. 


) Annual Review of California Crude Oil Production, pub- 
lished by the Conservation Committee of California Oil Pro- 
ducers, 855 Subway Terminal Building, Los Angeles 13, 
California, 

This annual report covers the activities of the Conservation 
Commi ‘ee and statistical information relative to crude oil pro- 
“uction in California. The book is divided into sections which 
take in historical data, statistics on conservation, oil develop- 
ment and new completions, fields and pools, and number of 
wells. \ general summary of the year is also given. The book 


rn * a valuable reference of crude oil production in 
Orla, 
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It helps to have 
the Right Answers ! 


High temperature, high pressure Piping Installations 
required in modern power plants make it imperative to 
carefully calculate the loads they will carry and the sup- 
ports required. Al] of the problems involved can be 
solved by correctly allocating 


BLAW-KNOX PIPE HANGERS 


and Vibration Eliminators in accordance with data made 
available by the Power Piping Division. Many hours of 
““spec’’ time can be saved by reference to the Blaw-Knox 
line of standardized hangers and assemblies, together 
with Flex-Anal Charts for further guidance .. . as any 
engineer (or schoolboy) 
will tell you—“It helps to 
have the right answers.” 










BLAW-KNOX CONSTRUCTION CO. 


Power Piping & Sprinkler Division 
Pittsburgh 33, Pa. 


CATALOG NO. 51 js of equal 
value whether you are planning a 
new piping installation or wish to 
correct the faults of an existing one. 
Please request iton your letterbead. 


BLAW KNOX PIONEERS IN THE 
r DEVELOPMENT OF 


FUNCTIONAL HANGERS 
VIBRATION ELIMINATORS 





To obtain more information on products advertised see page E-51 E-.!9 
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Every Visco formula means dry oil to 
the man who uses it! These, and a host of 





other formula numbers mean emulsion 
breaking safety that eliminates tank rolling, 
assures minimum B. S. & W. in every tank, 


every time. On 60 
Make a 90-day test of the formula your 7 “ad 





on your 90-day test... or on a 


Visco Service Man recommends. Odds are specific emulsion breaking problem: 
high — from actual count —that once you Call Houston, CAPITOL 7300, 
collect. 


see Visco results, you will not be without 


your Visco formula, or the twenty-four- VISCO PRODUCTS COMPANY 
INCORPORATED 

City National Bank Building 
Houston 2, Texas 


hour-a-day Service that goes with it. 





Uy, 
LICE . CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 





NOTICE: Visco Products Company is authorized to man » 
d 8% ufacture and sell Visco Oil Treating Compounds for use in the breaking and resolving of oil emulsions to grant es for 
—_ sam gaeer the following United States Letters Patent: 2,050,639; 2,060,640; 2,206,589 ; 2,214,783; 2,214,784; 2,225,189: 2,308,414: 2. 307,813; 2 818,084; 2 318 035: 2.321 056; 2 335 554 ; 2,454,808; 
tee. — why reed Company is willing to grant licenses on a royalty basis, to oi] companies, and to others desiring to practice the patented subject matter, under any and all of 
above Letters Patent, permitting the user to purchase the oil treating compounds at wil] from any vendor, or to prepare the compounds for use or to use the compounds wu jer the 







above Letters Patent. Application for license should be made to: Visce Products Company, Houston, Texas 
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New Machinery and Supplies 


Use reply card to procure promptly 
complete information and prices of 


products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) EXPANSION JOINTS 


Flexonics Corporation, formerly Chi- 
cago Metal Hose Corporation, an- 
nounces significant design improve- 
ments in its Flexon expansion joints, 
and the addition of a 3-in. size to the 
general line. New Flexon expansion 
joints in both controlled and free-flex- 
ing types offer greater pipe line motion 
control with less overall expansion joint 
dimension required to handle a given 
amount of pipe line expansion. 


Circle letter (A) on reply card. 
(B) TRANSMITTER 


A new desk-mounting FM transmitter 
and receiver has been developed by the 
engineering products department of 
RCA Victor for public safety and indus- 
trial mobile radio systems operating in 
the 152-174 megacycle frequency band. 
Combining a 60-watt transmitter, a high- 
ly selective adjacent-channel receiver, 
operating controls, and a power supply. 
this new “Carfone” unit is a complete 
headquarters radio station. The new 
desk station is equipped to transmit on 
three frequencies and receive on two 
frequencies, making possible multi- 
channel operation. 


Circle letter (B) on reply card. 


(C) TORQUE CONVERTER 


The Unit Crane and Shovel Corpora- 
tion is announcing the application of 
fluid torque drive as a standard installa- 
tion on its 44-yard crawler and mobile 
machines. The torque converter in mo- 
bile equipment allows for smooth break- 
away performance. The fact that it is 
connected to a worm-driven power 
take-off by means of a chain coupling 
eliminates the engine clutch and its lev- 
er system. 


Circle letter (C) on reply card. 
(D) SIGNALING UNIT 


The Hammarlund Manufacturing 
Company has announced the introduc- 
tion of a new duplex signaling unit con- 
sisting of a tone transmitter and fre- 
quency selective receiver designed to op- 
erate over wire lines, telephone or pow- 
er linc carrier, and radio or microwave 
comm:.cications circuits. The units may 
be usc! to transmit and receive signal- 


ing, ¢ sling, telemetering, teleprinting. 
Super\:sory controls or other informa- 
tion. “ransmitters and receivers are 
availa’.\ec on the same or different fre- 


quenc::: between 2000 and 6025 cycles 
per second. 


(E) PUMPS 


Ingersoll-Rand Company announces 
further advanced design improvements 
in its existing line of small, single-stage, 





double-suction pumps. These pumps, 
known as the Class DMV-DHV, are the 
first to incorporate double mechanical 
shaft seals with sealed, pre-lubricated 
ball bearings. Built in 3, 4, 5, and 6-in. 
sizes, the DMV (for medium heads) and 
the DHV (for high heads) are designed 
for general hydraulic services at tem- 
peratures up to 200 F, capacities to 
2100 gpm and pressures to 150 psi. The 
use of a double shaft-seal affords the ad- 
vantages of more efficient sealing and 
prevents air leakage into the pump when 
it is operating under suction lift. 


Circle letter (E) on reply card. 


(F) POWER UNITS 


Compact, space-conserving J. I. C 
power units are now manufactured by 
Superdraulic Corporation in 30, 60 and 
80-gal standard sizes. These new units 
are assembled with Superdraulic or any 
other make pump specified by the cus- 
tomer. In addition to pump, motor, valv- 
ing, etc., the Superdraulic design fea- 
tures Such details as ample floor clear 
ance, large tank cleanouts in both ends. 


Circle letter (F) on reply card. 


(G) WELLCHECKER 


A new horizontal wellchecker has 
been developed by the Oil Metering and 
Processing Equipment Corporation, a 
company recently formed for the pro- 
duction of wellcheckers and metering 
units for oil-producing companies. An 
outstanding feature of the new well- 
checker is a degassing and defoaming 
element placed on the inlet nozzle just 
inside the separator so that all of the 
well fluid must flow through it. This 
element removes all of the gas from the 
oil that is not in solution in the oil and 
as it also prevents foam, the oil is- in 
good condition to be metered and thus 
accurate results are obtained. 


Circle letter (G) on reply card. 





Wellchecker developed by Oil Metering and Processing Equipment 
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New Machinery and Supplies 





(H) TUBING HEAD 


Alten Foundry and Machine Works, 
Inc., has announced a new threadless 
stubby tubing head. Similar in con- 





struction to Alten’s threaded stubby, 
this new head is made to meet the 
demand for a threadless, slipover type. 
It packs on tubing or coupling and is 
available as split or solid gland. Its 
squatty design brings well-head equip- 
ment low. 


Circle letter (H) on reply card. 


(1) PIPE FITTINGS 


Yardley Plastics Company pipe and 
fittings produced of tough Tenite plas- 
tic, a product of Tennessee Eastman 
Company, make possible rapid laying of 
pipe lines in oil-field and industrial sys- 
tems. The fittings are injection molded 
in a variety of sizes and shapes, either 
slip-sleeve or threaded, to fit extruded 
pipe with diameters up to 6 in. Slip- 
sleeve couplings can be quickly and per- 
manently bonded into Tenite lines by 
means of a cement and thinner, which 
have an affinity for the plastic. Light- 
weight and high in impact strength, pipe 
and fittings of Tenite simplify handling 
and installation problems. 


Circle letter (I) on reply card. 
(J) OSCILLATOR 


A new low frequency oscillator, de- 
signed as a source of signal power in the 
range of .01 to 100 cps, has been an- 
nounced by the Southwestern Industrial 
Electronics Company. The oscillator fea- 
tures the use of passive elements (resis- 
tors and condensers) for frequency de- 
termination; and, therefore, offers ex- 
cellent short- and long-time frequency 
stability. The circuit has been treated as 
a DC amplifier, and both plate and fila- 
ment supplies have been carefully reg- 
ulated. The output circuit is directly 
coupled to the load and will produce 20 
v or 20 ma into any load impedance. 
Two means of control are given. 


Circle letter (J) on reply card. 






(K) NEEDLE VALVE 
Introduction .of a new gland-:ype 

bronze needle valve has been annou:.ced 

by The Lunkenheimer Company. The 





new valve is small and compact, making 
it ideal for use in pin-point control on 
small lines where fine regulation of flow 
is essential. It is manufactured in a full 
range of sizes from \% in. to 1 in., in 
hoth globe and angle patterns. 

Circle letter (K) on reply card. 


(L) STEEL TAPE 


Lufkin Rule Company has introduced 





a new “Royal” Ni-Clad steel tape. Fig- 
ures and graduations will not wear off, 
as they are an integral part of the steel. 
The hard nickel-plated surface makes 
the line rust and corrosion resistant, 
Lufkin reports. Hook ring is provided 
on this tape at no extra charge. Folding 
flush handle opens with push pin. 


Circle letter (L) on reply card. 


(M) WELDED GRATING 


The Klemp Metal Grating Corpora- 
tion has produced a new open steel weld- 
ed grating called “Klemp-Krest.” The 
new Klemp-Krest welded grating fea- 
tures round steel cross bars so formed 
as to provide a peak, or crest, on the top 
side of the bar. These bars are placed 
at right angles on top of flat bearing 
bars set on edge and then electro-welded 
under great pressure. 


Circle letter (M) on reply card. 
(N) WORM GEAR 


The American Car and Foundry Com- 
pany valve division has announced the 
use of Cone-Drive double enveloping 
worm gearing on many of their larger 
size lubricated plug valves, both in semi- 
steel and in carbon steel. These gears 




































This Plant Claims Their 


HEAT SAVINGS PAID 
for NICHOLSON TRAPS 


f Nicholson expansion steam discharging condensate at 
160° and others discharging 
it at about steam temperature, 

they feel heat loss was cut 
nearly in half. Due to their 
effectiveness in controlling 
temperature as well as drain- 
ing condensate, Nicholson 
traps are paying for themselves 
in many industries. 


traps were installed by a proc- 
essor on tank heaters and coils 
where various unit tempera- 
tures from 160° to 185°F had 
to be maintained. The steam 
temperature was 320°F. Fig- 
uring the difference in heat 
loss between Nicholson traps 





FOR ALL EQUIPMENT USING STEAM OR HOT WATER 


CATALOG Absorption Stills Kettles Reboilers are made by Cone-Drive Gears Division, 
751 sc tg or Tanks _—s — Michigan Tool Company, and were Se- 
gta rs line s wong ae lected for their high-load carrying a 

OR SEE teat = ee vane pacity and compact design; the gears 
SWEET’S Heavy Oil Tanks 217 Oregon St., Wilkes-Barre, Pa. are enclosed in a specially designe 








sealed housing that is filled with lubri- 
cant. These gears are standard on the 
ACF 400-lb class, carbon steel valves 
with full round opening ports in size 
1. 6, and 8-in. 


Circle letter (N) on reply csrd. 








Ui NICHOLSON SW 


TRAPS - VALVES - FLOATS | 


To obtain more information on products advertised see page E-51 THE PETROLEUM ENGINEER, September 1952 
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(O) GAS BURNER 

Research Vacuum Supply Company is 
introducing a special type of gas burn- 
ers. These NS type of fishtail burners 
have been developed for localities where 
natural gas has replaced manufactured 


- gas. Natural gas being of the slow-burn- 


ing variety requires a greater percentage 
of air in the mixture. The additional 
channels are provided in the design of 
the NS burners to allow the required air 
flow to give desired burning qualities. 


Circle letter (O) on reply card. 


(P) PROTECTIVE COATINGS 


The Ric-wiL Plastic Coating and Man- 
ufacturing Corporation has entered the 
field of “protective coatings for indus- 
try” with its line of “Ricwilite” phenolic 
resin coatings. Ricwilite ceatings are 
specially formulated to protect equip- 
ment against extremely corrosive con- 
ditions in all types of industry with a 
tough, impervious film, which is resistant 
to attack by corrosive acids and alkalis, 
salt water, rust, and weathering. 


Circle letter (P) on reply card. 
(Q) CONSISTOMETER 


The new Cenco-Bostwick consistome- 
ter is designed to measure the consist- 
ency of viscous materials by timing the 
flow over a measured course. The Cenco- 
Bostwick consistometer is constructed 
of a graduated, rectangular, monel-me- 
tal trough divided about two inches from 
one end into two sections by a vertical- 
action gate. The gate is spring operated 
and held down by an L-shaped trigger, 
which releases it instantaneously. The 
larger section of the trough is graduated 
on the bottom in divisions of 0.5 cm. 


Circle letter (Q) on reply card. 


(R) PIPE TAPE 


Dréssertape, the new polyvinyl chlor- 
ide pipe tape recently offered by Dresser 
Manufacturing Division, is now avail- 
able in one inch width in addition to the 
two inch previously sold. The one inch 
tape is particularly adaptable for wrap- 
ping fittings. Possessing insulation re- 
sistance of 100,000 megohms and dielec- 
tric strength of 10,000 volts, 10-mil 
Dressertape offers protection against 
water, salt water, acids, alkalies, oil 
and soil chemicals. 


Circle letter (R) on reply card. 
(S) PEST CONTROL 


_Plans for the large-scale production of 
indane, an insecticide, are announced 
by Ethyl Corporation. A new plant be- 
ing built by Ethyl, and scheduled for 
completion early next year, “will make 
lindane available for many crops here- 
tofore limited to older insecticides as 
well as to open up broad new applica- 
tions in effective pest control.” 

Lindane is reported to be highly ef- 
fective against a wide range of insect 
pests, and can safely be used, under 
prescribed conditions on livestock and 
food crops as well as on fiber and forage 
crops Lindane can be applied as a dust 
or a vapor, a spray or an aerosol, and in 
the form of a salve. 


Circle letter (S) on reply card. 
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New Machinery and Supplies 





(T) LIQUID METER 


The Weigh-O-Matic liquid meter, de- 
signed and manufactured by Oil Field 
Material Equipment Company, Houston. 





y 


N a a rs Gs 








Texas, provides a simple and accurate 
means of measuring liquids. The Weigh- 
O-Matic meter weighs liquids continu- 
ously in small “batches” and totals the 
number of these “batches” on a me- 
chanical counter. By knowing the given 
weight held by each compartment of the 
meter, which in turn represents a given 
volume of liquid, the volume of liquid 
passing through the meter can be easily 


operate at atmospheric pressure. The 
meter is available in 4%, 14, Y% and | 
barrel per dump sizes in each of three 
different models. 

Circle letter (T) on reply card 


(U) PILLOW BLOCKS 


A new line of all-steel pillow blocks 
providing high load-carrying capacity 
in a compact and rugged package. has 
just been announced by the Dodge Man 
ufacturing Corporation. These new bear- 
ings are announced as a joint achieve 
ment by Dodge and the Timken Rolle: 
Bearing Company, the result of pooling 
the engineering resources and bearing 
building experience of both companies 
The bearings are fully self-aligning. 
with spherical outer race. They are avail! 
able in both expansion and non-expan- 
sion types. 


Circle letter (U) on reply card. 


(V) AUTOMATIC WIRE 
The Mir-O-Col Alloy Company, Inc.. 


has placed on the market a new low-cost 
“Mir-O-Col 45-90 Method” for rebuild- 
ing tractor and shovel rollers, idlers. 
and rails. The new Mir-O-Col 45-90 
method, states the company, will enable 
users to cut tractor and shovel roller, 
rail, and idler rebuilding costs. Mir-O- 
Col No. 45 automatic wire has a high 
nickel content to withstand heavy im- 
pact and can be used in multiple-pass 
operations with no stalling. Hardness 
of deposit is from 22 to 28 Rockwell C. 


determined. All Weigh-O-Matic meters Circle letter (V) on reply card. 
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WISCONSIN-Powered Pu 


Whether small or large, pumps are vitally important in pumping oil or drilling for it. 
That’s why so many Wisconsin Heavy-Duty Air-Cooled Engines get the power assign- 
ment, from the smallest 3 hp. single-cylinder unit on up to the largest 30 hp. 4-cylinder 
models. This Wisconsin-powered Construction Machinery Corporation pump is typica!. 
Many oil men know, and more new users are finding out daily that Wisconsin Engines 
deliver the goods. Timken tapered roller bearings at both ends of the crankshaft take up 
all thrusts. Fool-proof air-cooling maintains efficient operating temperatures, summer 
and winter. And an easily-serviced OUTSIDE magneto with impulse coupling delivers the 
quickest all-weather starts, Backing up these great features is heavy-duty construction 
- +. your assurance of the best performance from these features, initially and over the 
longest period of time. 


4-cycle single-cylinder, 2-cylinder and V-type 4-cylinder models, 3 to 30 hp. 
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WISCONSIN MOTOR 


Corporation 


WRITE TO HARLEY SALES CO. 
619 S$. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
SOS SOUTH MAIN ST., WICHITA, KANSAS 
ONL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 


oe ee ee en Se eonen Bae 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 





A 7254-4 


























































New Machinery and Supplies 





(W) FLOWMETER 


Accurate measurement of flow of 
liquids and gas under difficult conditions 
is made possible by the development of 
a new, improved flowmeter. The new 
unit is capable of handling toxic or 
highly corrosive substances, viscous 
liquids or other fluids under pressures 
lip to 20,000 psi and temperatures rang- 
ing from — 269 C to 1200 F. The instru- 
ment, recently improved in cooperation 
with Minneapolis-Honeywell’s Industrial 
Division, permits all parts, except the 
sensing element, to be encased in a 
Brown ElectroniK potentiometer. The 
device is being marketed as the Potter- 
Brown flowmeter. 





Circle letter (W) on reply card. 


(X) GAS, OlL BURNER 


Fireye Programming Control Type 
26RJ8 is designed to provide automatic 
starting and control for commercial and 
industrial gas, oil, and combination 
gas/oil burner equipment. It is used 
with the new Firetron Scanner Type 
48PT1 to protect burner installations 
from the hazard of flame failure. The 
control automatically starts a burner in 
operation and programs a sequence of 
pre-purge, ignition-on, fuel valve delay, 
post-ignition timing, and post-purge. 
Programming Control Type 26RJ8 in- 
corporates many unique design features. 
Its instantaneous response to flame 
failure results in fuel cut-off in seconds. 


Circle letter (X) on reply card. 
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When it is necessary to move from an 


old lease don’t leave your investment in hous- 
* ing behind. Leave no ghost town of crumbling 


Manufactureré of 
Special Millwork 


Distributors of 
Johns-Manville 
Building Materials 
Curtis Woodwork 


location. 
. 


houses and buildings. 


Use STURDYBILT Prefabricated, Mov- 
able houses. Then you can take your invest- 
ment in housing with you to an active 


Investigate STURDYBILT Prefabri- 
cated buildings before you buy amy oil field 


housing. 


STURDYBILT 


PREFABRICATED, 
DEMOUNTABLE HOUSES 





SOUTHERN MILL & MANUFACTURING CO. @ TULSA, OKLAHOMA 


STURDYBILT HOUSES COMPLY WITH COMMERCIAL STANDARD C5125 
OF THE NATIONAL BUREAU OF STANDARDS FOR PREFABRICATED HOMES 
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(Y) FLEXIBLE VALVE SHIELD 


A new flexible valve shield mac» of 
neoprene synthetic rubber has bee: jn. 
troduced by Du Pont for use on v:iives 
handling acids and other hazardous 
chemicals. The shield protects the op. 
erator from injury if the valve tem. 
packing should fail; it cups the -tem 
and the packing gland and prevent: acid 
from spraying on the operator or ar yone 
working close by. 

A major advantage of the shield ‘s its 
flexibility. It can be turned back :.) jn. 
spect the valve or to tighten the pa: king 
gland nuts. Since it need not b> re. 
moved, there is no risk that it wi!! not 
be replaced. 


Circle letter (Y) on reply cari. 


(Z) TELESCOPING ANCHOR 


MWL Tool Company announces a 
tool offering a new concept for packer 
seating ... because it insures a first trip 
seat every time. With the ability to 
telescope to any point within a range of 
15 ft this new tool presents any number 
of packer points within the tool’s tele. 
scoping range without round tripping 
the tubing. All that is required to re- 
space the packer is to pick up the tub- 
ing the desired distance and the tele. 
scoping anchor will extend itself to 
hold the weight of the tubing at that 
point. 


Circle letter (Z) on reply card. 
(AA) GAS BURNER 


The design of this burner is simple, 
sturdy and easy to install. Each section 
has two radiating armed spiders. Each 
spider has an individual mixer, all air 
for combustion is taken through the 
burners. The mixers aspirate a sufficient 
quantity of primary air to always insure 
a short flame. John Zink Company 
makes the burner. 


Circle letter (AA) on reply card. 


(AB) HARD FACING ELECTRODE 


A low priced hard facing electrode 
giving a deposit material consisting of 
chrome, manganese, silicon, iron alloy 
is announced by Wall Colmonoy Cor- 
poration. This deposit has very good 
abrasion and shock resistance and has 
stainless qualities approximately equiva- 
lent to type 410 stainless steel. The de- 
posit of this electrode has a hardness 
ranging from 49 to 53 Rockwell C. 


Circle letter (AB) on reply card. 
(AC) BALL JOINTS 


Fireproof, all steel, flexible ball joints 
suitable for use on working pressures Up 
to 7500 psi (hydraulic) are offered by 
Barco Manufacturing Company of Chi- 
cago. Produced in steel and alloy steel, 
the design differs somewhat from lower 
pressure joints in that the inner seal on 
the ball is a free-floating part carried 
under constant spring pressure. This in- 
sures positive, leakproof sealing at low 
or zero pressure and also makes the 
joint easy to turn and. move. Al! steel 
construction and metal seals provide 
complete protection against fire. 

4 


Circle letter (AC) on reply car¢. 


952 


ple, 
tion 
ach 
air 
the 
ient 
sure 
any 


‘ode 
x of 
lloy 
Cor- 
ood 

has 
liva- 
, de- 


ness 


yints 
s up 
1 by 
Chi- 
teel, 
wer 
1] on 
rried 
s in- 

low 

the 
steel 
vide 


952 


Trade Literature 





Publication will 
be sent free. 


(AD) PIPE AND FITTINGS 


Three descriptive and technical bulle- 
tins on the subject of acid-proof mate- 
rials and construction are offered by 
Aqua-Therm, Inc. Bulletin No. 139 dis- 
cusses Eonite pipe and fittings, made of 
furan resin material reinforced with 
laminations of chemical glass fabric 
cloth, for handling most mineral acids. 
alkalis, and organic solvents. Bulletin 
No. 160 discusses the acid-proof con- 
struction of pickling and plating tanks; 
process tanks, vessels, and towers; pic- 
kling and plating basins, acid proof 
floors. Bulletin No. 190 discusses Eonite 
lacquer, a coating to protect interior or 
exterior surfaces from the corrosive ef- 
fects of gases, vapors, mists, and liquids. 


Circle letter (AD) on reply card. 
(AE) PUMP APPLICATIONS 


A new type of reference chart on 
small pump applications has just been 
developed by Tuthill Pump Company, 
Chicago. In one table (letterhead size) , 
this guide lists the various types of Tut- 
hill pumps, the services for which each 
is built, the performance characteristics, 
types of packing, styles of mounting, and 
features that distinguish each model. 
Thus, selection of the proper pump for 
the purpose is simplified, it is stated. 


Circle letter (AE) on reply card. 


(AF) TRUCK-MOUNTED CRANE 


A new and profusely illustrated 4- 
page folder featuring on-the-job appli- 
cations of the truck-mounted Bantam is 
being released by the Schield Bantam 
Company. The new folder presents ac- 
tual job applications and production rec- 
ords of Bantam owners, with illustra- 
tions of their machines in operation. The 
variety of job records contained in this 
folder illustrates the versatility of the 
Bantam. 


Circle letter (AF) on reply card. 
(AG) TUBE EXCHANGER 


Griscom-Russell Company has just 
published a bulletin on a finned tube 
heat exchanger with a particularly wide 
application for heating and cooling liq- 
uids and gases, and for condensing va- 
pors. The bulletin fully describes this 
exchanger, known as the G-R Twin G- 

In section, and explains the features 
of its design and construction that have 
Proved io give highly effective service in 
installations totaling more than 70,000 
séctions. : 

Circ! letter. (AG) on reply card. 


(AH) PAPER TUBING 


Receni!y published, a new arbor list 
*' more ‘han 1500 sizes is now available 


from the Precision Paper Tube Com- 
pany. This 16-page catalog listing con- 
tains informative data and specifications 
on square, rectangular, and round tub- 
ing. Listed under small machine tube 
arbors are rectangular and square tubes 
of 14-in. diameter and under, length to 
12 in., with wall thicknesses from .006 
to .020 in. Standard and large square 
and rectangular tubes are listed under 
automatic tube arbors. 


Circle letter (AH) on reply card. 
(Al) PRESSURE FILTER 


Graver Water Conditioning Company 


has just published a bulletin on pres- . 


sure type filters for the removal of vis- 
ible suspended matter from water. The 
bulletin describes the details of design 
and construction of these units, which 
are built in both vertical and horizontal 
types, together with all the accessory 
equipment provided to help promote 
maximum efficiency. 


Circle letter (AI) on reply card. 


(AJ) SPLASHPROOF MOTORS 


The Elliott Company has published a 
new four-page illustrated bulletin de- 
scribing its complete line of outdoor 
splashproof (weather protected) fabri- 
steel induction motors ranging in size 
from 250-4000 hp, 2 poles; 50-2000 hp. 
4 to 14 poles. The bulletin includes an 
explanation of the Elliott ventilation sys- 
tem, which culminates five years of pio- 
neering in outdoor motor design. Simpli- 
fied Elliott fabricated steel construction 
and improved design features are fully 
described and illustrated. 


Circle letter (AJ) on reply card. 
(AK) GAGE TYPES 


Jerguson Gage and Valve Company 
has announced a new 4-page bulletin on 
its various gage types. Each type is pic- 


tured, and thoroughly described. Such - 


developments as heated and cooled 
gages, non-frosting gages, flanged-end 
gages, etched-glass gages, reaction 
chambers gages, and gages of special 
metals, are claimed by the company. 
Also described are various types of proc- 
ess gages, gage valves, accessories, spe- 
cial application gages, steam gages, and 
mercury vapor illuminator for steam 
gages. 
Circle letter (AK) on reply card. 


(AL) CAUSTIC SODA 


Dow Chemical Company has _pub- 
lished a newly revised booklet covering 
all phases of caustic soda. The booklet 
specifically deals with: Manufacture of 
caustic soda, chemical and physical 
properties, economics involved, methods 
of handling and storing; technical prop- 
erties, methods of analysis, and first-aid 
treatment for caustic burns. 


Circle letter (AL) on reply card. 
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(AM) SPREADER 


A new catalog describing the many 
features of the recently introduced 
Buckeye Model 5 spreader has been an- 
nounced by Gar Wood Industries, Inc. 
Some of the design and construction 
features highlighted are the controlled 
volume and rate of spread. The rate of 
spread is uniform regardless of the 
truck speed as the feed roll is powered 
from the spreader wheels. Feed rol! can 
be adjusted to permit a tapered spread 
of material. 


Circle letter (AM) on reply card. 
(AN) pH CONTROL 


Once confined to laboratory use and 
batch processes, the control of pH varia- 
tions has become as familiar and com- 
monplace in continuous processing as 
the control of flow, pressure, and tem- 
perature. Virtually every industry, ran- 
ging from the manufacture of fertilizers 
and explosives to soap, paint and pine- 
apple juice, has discovered the impor- 
tance of pH measurement and control. 
A review of pH theory and its practical! 
applications in industrial measurement 
and control are contained in Bulletin 
430-1, issued by The Foxboro Company. 
The 16-page bulletin is profusely illus- 
trated. 


Circle letter (AN) on reply card. 
(AO) ROD PACKINGS 


A new 8-page bulletin outlining the 
advantages of Lattice-Braid rod packing 
has just been issued by The Garlock 
Packing Company. The bulletin con- 
tains sectional drawings showing the 
unique structure of Lattice-Braid pack- 
ings, illustrations of different types, ta- 
bles showing general service recommen- 
dations and specifications, and reports 
from users. 


Circle letter (AO) on reply card. 
(AP) ROTARY HOSE 


Chiksan Company has just issued an 
illustrated bulletin describing its new 
all-steel rotary hose designed specifi- 
cally for portable rigs. The complete as- 
sembly consists of a standpipe swivel- 
arm — designated a hose-saver — which 
is bracketed securely to the mast leg and 
extends away from the derrick, an all- 
steel rotary hose engineered for practi- 
cal maintenance, and a drilling swivel 
extension. The new rotary hose bulletin 
contains photographs, descriptive data. 
and actual engineering drawings of each 
unit. 


Circle letter (AP) on reply card. 
(AQ) CARBON STEEL TUBING 


Technical information of value to en- 
gineers and designers associated with 
the fabrication of equipment operating 
at elevated temperatures and pressures 
is presented in a new data card pub- 
lished by The Babcock and Wilcox Com- 
pany, tubular products division. Known 
as TDC 142, the bulletin offers con- 
densed data on mechanical and physica! 
properties, upsetting, swaging, flanging. 
expanding, bending, and welding of 
seamless and welded carbon steel tubing. 


Circle letter (AQ) on reply card. 
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(AR) HYDRAULIC HOIST 


A colorful new 8-page catalog titled 
“You'll Earn More with...St. Paul 
Hoists and Bodies” has just been re- 
leased by St. Paul Hydraulic Hoist. In 
this catalog St. Paul presents facts on its 
new line to justify its claim of “22% 
More Payload per Hoist Dollar” and 
outlines in detail the many basic im- 
provements incorporated in the com- 
pletely redesigned line of hoist and 
bodies recently released. 


Circle letter (AR) on reply card. 


(AS) SEAMLESS TUBING 


A new bulletin designed to help the 
tubing user in determining whether he 
should use hot finished, cold drawn, or 
“roto-rocked” seamless mechanical tub- 
ing as the basis for his product has been 
issued by the Tubular Products Division 
of The Babcock and Wilcox Company. 
Known as TB-340, the bulletin outlines 
the differences in methods of production, 
surface finish, tolerances and costs of 
tubing finished by the three processes. 


Circle letter (AS) on reply card. 
(AT) EMERGENCY POWER 


How a super service truck station 
continued to serve its many customers 
when a crippling storm cut power for 
six hours; how thousands of loaves of 
bread are prevented from spoiling if 
power for oven conveyors is cut off; how 
civil defense communications stations 
are protected—these and many other ex- 








amples of how emergency standby 





FIRE PROTECTION 


Closing type for inflammable 
liquid emergency shut-off, or 
opening type for deluge or 
drainage, assuring immedi- 
ate and positive action with 
weighted pendulum stop. 


GENERAL SERVICE 


Wherever frequent use and 
quick operation is required 
for any liquid or gas at pres- 
sures up to 300 psi. These 
valves have outside stuffing 
box and gland. 


“Everlasting’ Protection 


Quick-Action . . 
of the operating lever. 






power serves business and community 
life are contained in a 24-page, two- 
color magazine, Power Points, published 
by D. W. Onan and Sons, Inc. Illustrated 
with over 60 striking photos, the maga- 
zine gives a report of standby installa- 
tions in hospitals, schools, farms, dairies, 
hatcheries, country estates, and govern- 
ment agencies, etc. 


Circle letter (AT) on reply card. 


(AU) REFRIGERATION DRIVES 


E-M Synchronizer No. 36 quarterly 
publication of the Electric Machinery 
Manufacturing Company deals with the 
application of A-C motors to centrifugal 
refrigeration compressors. In a lead ar- 
ticle on this subject, G. L. Oscarson, 
chief application engineer of Electric 
Machinery discusses refrigerant char- 
acteristics, compressor capacity control, 
motor characteristics, and motor con- 
trol. Other articles include “The Line 
Diagram” and “How to Select Control 
for Wound-rotor Motors” in addition to 
two highly illustrated feature articles of 
general interest. 


Circle letter (AU) on reply card. 


(AV) COOLING TOWERS 


A new illustrated, 36 page catalog on 
cooling towers has been issued by Foster 
Wheeler Corporation. The booklet con- 
tains details of construction, charts, sug- 
gestions on recirculation, and surround- 
ings. It also includes “Inquiry Data 
Sheet” for planning one’s requirements. 

Circle letter (AV) on reply card. 








STEAM JACKETED 
Assures continued free flow 
of any material which con- 
geals at ordinary tempera- 
tures. 


. opened or closed with less than a quarter turn 


Straight-Through Flow . 
dentally check the flow. 
Drop-Tight Seal...constant contact of disc and seat at all times 
prevents dirt or scale from getting between. 
Self Regrinding ...the disc rotates on the seat with each opera- 
tion, thus regrinding the sealing surfaces. 
No wedge action ...all parts move between parallel faces. 

Write for bulletin describing EVERLASTING VALVES 

in detail. 


.. the disc cannot become loose and acci- 





BOILER BLOW-OFF 

Quick-opening, also 
handwheel operated An- 
gle and “Y” types and 
combination units meet- 
ing ASME Code re- 
quirements for pres- 
sures up to’600 psi. 


Everlastin 


Trede-Mark ‘‘EVERLASTING"' REG. U.S. PAT. OFF. 
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EVERLASTING VALVE COMPANY 
49 Fisk Street, Jersey City 5, N. J. 


g Valves 
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(AW) PUMPS 


Ingersoll-Rand Company annownces 
development of the Class SFLA pimps 
for handling light refinery liquids at 
temperatures to 250 F. Using the same 
hydraulic design as the .company’s 
existing single-stage, vertically split 
process pump line, these units ar» dis. 
tinctive since they are the first to ive de. 
signed around the use of a Cameron 
Mechanical Shaft Seal as_ standard 
equipment. Catalog 7094-A describes the 
pumps. 

Circle letter (AW) on reply card. 


(AX) GAS ENGINES 


Four-cycle gas engines of 5, 6, 7 and 
8 cylinders, manufactured by Worthing. 
ton Corporation, are described in an 8. 
page Bulletin S-550-B18A. 

The bulletin includes pictures and 
specifications of the totally enclosed gas 
engines which are designated by Worth- 
ington as their Type DDG. They feature 
a 15-in. bore by 1714-in. stroke in 50 
and 60 cycle operation. 


Circle letter (AX) on reply card. 


(AY) MOTOR DRIVES 


Allspeed Motor Drives of from 1/3 
to 74% hp are described in a 16-page 
bulletin published by Worthington Cor- 
poration. Described and pictured are 
both upright and horizontal drives of 
either closed or skeleton types. Sixteen 
pictures graphically portray the ease of 
belt change. 

Circle letter (AY) on reply card. 
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(AZ) AMPLIFIER 


A bulletin just issued describes Con- 
soldiated Engineering Corporation’s 
Type 1-118 carrier amplifier, which is 
designed primarily for the smaller engi- 
neering and development laboratory not 
having a full-time staff devoted exclu- 
sively to testing. All components of the 
4-channel system are contained in one 
compact cabinet. The great number of 
commercially available pickups satisfac- 
tory for use with the 1-118, permit meas- 
urement of physical phenomena such as 
temperature, displacement, torque, pres- 
sure, etc. 


Circle letter (AZ) on reply card. 
(BA) PERIODIC CHART 


Fisher Scientific Company recently 
announced its new notebook-size sim- 
plified periodic chart. For individual 
student use, the 814- by 11-in. chart 
permits the student, at his seat in a large 
lecture to follow a discussion of the pe- 
riodic arrangement of the elements from 
his own notebook chart. Metals on the 
new chart are separated from non-met- 
als; group “A” elements are separated 
from “B” elements; Lanthanum and Ac- 
tinium series, including 97 and 98, are 
distinctly separated from the other ele- 
ments. 


Circle letter (BA) on reply card. 
(BB) TORQUE CONVERTER 


Ideco has released a bulletin describ- 
ing its new Hydrair 35 series torque con- 
verter drilling rig. This new rig is de- 
signed for 350 input horsepower, and is 
available in single and dual engine ar- 
rangements. A special model in this se- 
ries, described as the Hydrair 35-DD. 
is equipped with an extra large sandline 
drum that increases its servicing rating 
toa depth of 16,400 ft. The new 35 series 
features an optional hydromatic brake 
arrangement as well as extra large 
brakes on the main drum. Other features 
are a jaw clutch to disengage the cat- 
shaft while drilling. oil pressure lubri- 
cation of all chain drives and bearings. 
with chains enclosed in oil-tight guards. 
ete. 

Circle letter (BB) on reply card. 


(BC) GEAR DRIVES 


Western Gear Works has announced 
a new catalog. which describes gear 
drives for every type of pumping service. 
It portrays the standard high-speed 
units, special high-speed units. and 
standard speed-reducers. Western Gear 
offers complete service to the petroleum 
industry. including design. production. 
testing, and application of all types of 
gear drives. 


Circle letter (BC) on reply card. 
(8D) COMPRESSORS 


Worthington Corporation has pub- 
lished « new bulletin, C-1100-B38, on 
ammoni: refrigeration compressors. 
Specific ‘tions, pictures, and descriptions 
are incli:ded on self-contained refrigera- 
tion units for ammonia, single-acting 
booster .ompressors, 4- and 6-cylinder 
high-spe cd ammonia compressors, gas 
*ngine + trigeration compressors, etc. 
Circl- letter (BD) on reply card. 


(BE) METAL GRATING 

The new 4-page catalog entitled 
“Klemp 4 Grates Serving the Nation’s 
Major Oil Companies” describes the 
construction of Klemp’s new “Klemp- 
Krest” welded grating. which incorpo- 
rates a crested cross bar between the 
bearing bars to provide maximum non- 
slip characteristics. The catalog also 
gives complete information on the most 
effective way of using Klemp Hexteel 
and Floorsteel reinforcement meshes in 
fractionating vessels and pipes leading 
to and from: catalyst regenerators. 


Circle letter (BE) on reply card. 


(BF) WELDED GRATING 


The Klemp Metal Grating Corpora- 
tion announces a new type of open steel 
welded grating in its new 24-page “Open 
Steel Grating and Stair Tread Catalog.” 
Fully illustrated and complete with 
engineering data, charts, and a safe 
load table for welded and diamond 
riveted grating, the Klemp Metal has 
published a new catalog featuring 
their new “Klemp-Krest” grating. The 
new “Klemp-Krest” welded grating fea- 
tures round steel cross bars so formed 
as to provide a peak, or crest, on the 
top side of the bar. 


Circle letter (BF) on reply card. 
(BG) COMPANY HISTORY 


Refinery Engineering Company has 
announced a new 24-page, 2-color bro- 
chure giving in picture and story the 
history of the company. Pictures of the 
management are included, introducing 
the staff, executive and departmental of- 
fices, a description of the design, proc- 
ess, purchasing and construction depart- 
ments. The last few pages deal with 
work done by RECO for other various 
oil companies. 


Circle letter (BG) on reply card. 
(BH) TURBOPUMPS 


Pacific Pumps, Inc.. has published a 
4-page bulletin, No. 118, about its steam 
turbopumps, Types TA and TB. The 
turbopumps are primarily for continu- 
ous boiler feed service in locations 
where a compact boiler feed unit, ca- 
pable of instant starting, may be either 
desirable or necessary. The bulletin il- 
lustrates the new pump, and includes a 
diagrammatical drawing. It features tur- 
bine steam chest, case and exhaust man- 
ifold cast steel, nozzle rings of chrome 
alloy steel, and many others. 


Circle letter (BH) on reply card. 
(BI) EXCAVATORS 


Three new specification booklets 
showing detailed information on the new 
Gar Wood 34-yd, Models 75A and 75B 
excavators and the 75BT truck crane 
have been announced by Gar Wood In- 
dustries. The new booklets illustrate the 
capacities, ranges and dimensions of 
the excavators. Additional information 
on power plants; the right angle drive, 
the most efficient method of power trans- 
mission; travel speeds and controls are 
contained in this manual to help con- 
tractors select the right unit for their job. 


Circle letter (BI) on reply card. 
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Trade Literature 


(BJ) ELECTROFORMING 


The International Nickel Company. 
Inc., has published a new bulletin on en- 
gineering electroforming, containing 6 
pages with 7 illustrations and chart. I! 
describes the unique process whicli 
places a new tool at the design engi 
neer’s disposal and makes possible the 
simplification of many construction 
problems. The three commonly electro- 
formed metals, copper, iron, and nicke!| 
are compared. 


Circle letter (BJ) on reply card. 


(BK) COUPLING 


De Laval Steam Turbine Company has 
published a new 4-page bulletin describ- 
ing the De Laval crown coupling. The 
2-color bulletin includes complete data 
on this flexible coupling, including in- 
formation on construction, horsepower 
ratings, speeds, applications, and selec- 
tion. 


Circle letter (BK) on reply card. 
(BL) FLUID CONTROL VALVES 


Hoke, Inc., has published a series of 
dimensional data sheets on a new line 
for fluid control, which it manufactures. 





. These data sheets, put together in a 


pasteboard folder, give complete valve 
dimensions and should prove extremely 
valuable to anyone planning or design- 
ing new equipment in the instrumenta- 
tion or industrial fields. Each data sheet 
includes a diagram drawing. 


Circle letter (BL) on reply card. 


(BM) WORM GEAR MOTORS 


U. S. Electrical Motors, Inc., has pub- 
lished a new bulletin on the Type GW 
Syncrogear, a new low-speed right-angle 
worm-gear motor. The many-colored 6- 
page bulletin contains illustrations and 
description of the Syncrogear. Both 
shafts are journaled in ball bearings for 
precise location and lowest friction loss. 
Churning of lubricant is avoided by lo- 
cating the work above normal oil level. 
Most ratios of the Type GW Syncrogear 
are self-locking. The shaft cannot turn 
when power is off. 


Circle letter (BM) on reply card. 


(BN) INDUSTRIAL ROPE 


Tubbs Cordage Company has pub- 
lished a 28-page, 2-color bulletin on the 
selection, use, and care of rope. The 
booklet is fully illustrated, and contains 
many tables and specifications for the 
various types rope. Two pages are de- 
voted to care of the rope. Illustrations 
and descriptions show how to make a 
short, long, and eye splice, as well as 
various types of knots. 


Circle letter (BN) on reply card. 


(BO) INDUSTRIAL ENGINES 


Hall-Scott Motor Division of ACF- 
Brill Motors Company has published « 
well-illustrated folder on its industria! 
engines. The bulletin contains a descrip 
tion of the Hall-Scott unit construction, 
and condensed specifications of the Hall- 
Scott Model 2268-0 and 2269-0 indus- 
trial engines. Also included is a chart 
showing SAE gasoline engine test code 

Circle letter (BO) on reply card. 
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Vsional Cohydzation, Units 


SPECIFIED FOR 10 NEW PLANTS 


Nearing completion is the Baxterville plant utilizing 
two 50 M2CFD National Dehydration Units. Construc- 
tion of nine other plants by the world’s largest han- 
dler of natural gas is in progress. These 10 plants will 


use 20 Dehydration Units and all will be National. 


National Dehydration Units are designed to remove 
water from natural gas efficiently and econom- 
ically, in a unit that is compact, portable and 


automatic.. 


NATIONAL PANK COMPANY 


8-7-Se 


TULSA, OKLAHOMA 
REGISTER and VOTE—it’s YOUR country 





